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Summary 
The P e r u v i a n  economy i s  s u b j e c t  t o  t h e  d y n a m i c s  o f  t h e  wor ld  
economy. D o m e s t i c a l l y ,  t h i s  h a s  r e s u l t e d  i n  an u n c o o r d i n a t e d  and 
unde rdeve loped  economic  s t r u c t u r e  and i n  w i d e  i n e q u a l i t i e s  among 
s o c i a l  g r o u p s  and b e t w e e n  r e g i o n s  o f  t h e  c o u n t r y .  These  
c h a r a c t e r i s t i c s  -- u n d e r d e v e l o p m e n t ,  l i t t l e  economic  c o o r d i n a t i o n  
and s u b o r d i n a t i o n  t o  t h e  wor ld  economy -- a r e  p a r t i c u l a r l y  
m a n i f e s t  i n  t h e  r u r a l  s e c t o r .  Except  f o r  t h e  a g r i c u l t u r a l  e x p o r t  
s e c t o r ,  which  i s  now i n  s e v e r e  c r i s i s ,  and t h e  a g r i b u s i n e s s  s e c t o r  
i n  t h e  n o r t h e r n  C o s t a ,  t h e  a g r i c u l t u r a l  s e c t o r  i s  c h a r a c t e r i z e d  
by  t r a d i t i o n a l  f o r m s  o f  o r g a n i z a t i o n ,  l ow l e v e l s  of c r o p  and 
l i v e s t o c k  p r o d u c t i o n ,  h i g h  r a t e s  o f  f a rm c o n s u m p t i o n ,  
u n d e r d e v e l o p m e n t  o f  o t h e r  p r o d u c t i v e  s e c t o r s ,  low l e v e l s  o f  
income and s a t i s f a c t i o n  o f  e s s e n t i a l  n e e d s ,  s h o r t a g e  o f  l a n d ,  
v e r y  s m a l l  f a r m s  and f a r m - t o - c i t y  m i g r a t i o n .  The a g r a r i a n  r e f o r m  
program i n  t h e  1970s e l i m i n a t e d  some f e a t u r e s  o f  t h e  s y s t e m  o f  
v e r y  l a r g e  and v e r y  s m a l l  f a r m s  and improved  s o c i a l  j u s t i c e .  
However, t h e  hoped- fo r  r e s u l t s  o f  i n c r e a s e d  d e v e l o p m e n t  and 
p r o d u c t i o n  were n o t  r e a l i z e d .  
A l s o ,  i n  1950-82, f a r m  o u t p u t  grew a t  an a v e r a g e  a n n u a l  r a t e  
of  2.1 p e r c e n t  -- l e s s  t h a n  t h e  p o p u l a t i o n  i n c r e a s e .  The 
p e r c e n t a g e  s h a r e  o f  a g r i c u l t u r e  i n  t h e  GDP d u r i n g  t h a t  p e r i o d  
dropped f rom 23.5 t o  12.7 p e r c e n t .  However, a l m o s t  40 p e r c e n t  o f  
t h e  p o p u l a t i o n  c o n t i n u e d  f a r m i n g  i n  t h a t  p e r i o d ,  an i n d i r e c t  
i n d i c a t o r  of t h e  p o v e r t y  o f  most  campes inos .  
vi  
The N a t i o n a l  Farm R e s e a r c h ,  E x t e n s i o n  and E d u c a t i o n  Sys tem 
was g i v e n  a h i g h  p r i o r i t y  i n  t h e  l a t e  s i x t i e s ,  b u t  d e t e r i o r a t e d  
i n  t h e  sevent ies ,  l o s i n g  much o f  i t s  s t a f f  and budge t .  R e s e a r c h  
a c t i v i t i e s  o v e r  t h e  l a s t  t w o  d e c a d e s  were m a i n l y  d e s i g n e d  t o  meet 
t h e  r e q u i r e m e n t s  o f  t h e  Cos ta .  The main c r o p s  i n v e s t i g a t e d  were 
s u g a r c a n e ,  c o t t o n ,  r i c e ,  m a i z e ,  b e a n s ,  p o t a t o e s  and sweet 
p o t a t o e s .  The p r i v a t e  s e c t o r  had an  exce l l en t  r e s e a r c h  i n f r a -  
s t r u c t u r e  f o r  s u g a r c a n e  and c o t t o n .  L i v e s t o c k  r e s e a r c h  was 
n e g l e c t e d ,  w i t h  t h e  m a i n  w o r k  i n  t h i s  a r e a  b e i n g  d o n e  i n  
u n i v e r s i t i e s  CSan M a r c o s - I v i t a  and La Mol ina ) .  
I n  t h e  s even t i e s ,  t h e  P e r u v i a n  Government  a s s i g n e d  t o p  
p r i o r i t y  t o  a g r a r i a n  r e f o r m ,  s o  p r o f e s s i o n a l  p e r s o n n e l  
( p a r t i c u l a r l y  e x t e n s i o n  a g e n t s )  and b u d g e t  r e s o u r c e s  were 
a l l o c a t e d  t o  t h i s  work and r e s e a r c h  s u p p o r t  was c u t  
s u b s t a n t i a l l y .  I n  t h i s  p e r i o d ,  r e sea rch  o n  s u g a r c a n e  a n d  c o t t o n  
h a l t e d ,  and t h e  E x p e r i m e n t a l  S t a t i o n s  o f  t h e  F a r m e r s  A s s o c i a t i o n s  
were p l a c e d  u n d e r  t h e  new a g r a r i a n  o r g a n i z a t i o n s .  The p r i v a t e  
s e c t o r  no l o n g e r  a s s i g n e d  p r i o r i t y  t o  r e s e a r c h .  
Wi th  t h e  e s t a b l i s h m e n t  o f  t h e  A g r i c u l t u r a l  P r o m o t i o n  and 
Research I n s t i t u t i o n  ( I N I P A )  i n  1981, e f f o r t s  were made t o  u se  
a l l o c a t e d  r e s o u r c e s  more e f f i c i e n t l y  by  c o n c e n t r a t i n g  on a s m a l l  
number o f  p r o d u c t s .  F i v e  n a t i o n a l  p r i o r i t y  p r o g r a m s  were 
e s t a b l i s h e d :  p o t a t o e s ,  m a i z e ,  r i c e ,  g r a i n  ( w h e a t ,  b a r l e y  and 
o a t s )  and g r a i n  l egumes .  These f i v e  p r o d u c t s  a r e  a l s o  t h e  f o c u s  
v i  i 
o f  t h e  t h r e e  i n t e r n a t i o n a l  c e n t e r s  i n  L a t i n  America -- C I A T I  
C I M M Y T  and C I P .  The N a t i o n a l  L i v e s t o c k  Program was s t a r t e d  i n  
1985. The farm r e s e a r c h  s y s t e m  i n  P e r u  p r o v i d e s  f o r  c o o r d i n a t i o n  
and s u p p o r t  b e t w e e n  t h e  f i v e  n a t i o n a l  p r o g r a m s  f o r  i n d i v i d u a l  
p r o d u c t s .  Each p rogram h a s  a n a t i o n a l  l e a d e r  l o c a t e d  i n  t h e  
major  e x p e r i m e n t a l  s t a t i o n  f o r  t h e  p r o d u c t  i n v o l v e d  and a 
co- leader  a s s i g n e d  by t h e  i n t e r n a t i o n a l  c e n t e r  f o r  e a c h  p r o d u c t .  
T h e  c l e a r  a s s i g n m e n t  o f  p r i o r i t y  t o  t h e s e  f i v e  p r o d u c t s  and 
t h e  r e l a t i o n s h i p  e s t a b l i s h e d  w i t h  t h e  i n t e r n a t i o n a l  c e n t e r s  is  
e n a b l i n g  P e r u  t o  t r a i n  s c i e n t i f i c  s t a f f  r a p i d l y  and  make u s e  o f  
t h e  g e n e t i c  f i n d i n g s  o f  t h e  i n t e r n a t i o n a l  c e n t e r s .  T h i s  is  
s a v i n g  P e r u  many y e a r s  o f  s c i e n t i f i c  work and e n a b l i n g  i t  t o  make 
up f o r  g r o u n d  l o s t  i n  t h e  s e v e n t i e s .  
O b v i o u s l y ,  t h e  p r i o r i t y  a s s i g n e d  t o  t h e s e  a c t i v i t i e s  h a s  b e e n  
r e f l e c t e d  i n  p e r s o n n e l  t r a i n i n g  and t h e  p r o d u c t i o n  o f  improved  
seeds a d a p t a b l e  t o  t h e  v a r i o u s  c h a r a c t e r i s t i c s  o f  t h e  r e g i o n s  i n  
Peru .  Due p r i m a r i l y  t o  t h e  w o r k  o f  t h e  I N I P A ,  t h e  c o n s t a n t  
e f f o r t s  o f  t h e  N a t i o n a l  A g r a r i a n  U n i v e r s i t y  and t h e  s u p p o r t  o f  
i n t e r n a t i o n a l  research  c e n t e r s ,  s u b s t a n t i a l  i m p r o v e m e n t s  h a v e  now 
been  made i n  p r o d u c i n g  seed v a r i e t i e s  w i t h  r e s i s t a n c e  o r  
t o l e r a n c e  t o  a d v e r s e  f a c t o r s  and w i t h  h i g h  p r o d u c t i v i t y .  
I n d i v i d u a l  o b s e r v a t i o n s  on t h e  i m p a c t  o f  t h e  i n t e r n a t i o n a l  
c e n t e r s  i n c l u d e  t h e  f o l l o w i n g :  
( 1 )  i n c r e a s e d  p r o d u c t i o n  r e q u i r e s  e s t a b l i s h i n g  a s y s t e m  f o r  
v i i i  
p r o d u c i n g  and d i s t r i b u t i n g  seedsr  r e d u c i n g  t r a n s p o r t a t i o n  c o s t s  
and  d e v e l o p i n g  a g r i b u s i n e s s  a l t e r n a t i v e s ,  i d e n t i f y i n g  and 
p r o m o t i n g  m a r k e t s  t o  p r o v i d e  b e t t e r  i n c o m e s  f o r  fa rmersr  and  
d e v e l o p i n g  i n f o r m a t i o n  s e r v i c e s  on m a r k e t s  and p r i c e s ;  
(2 )  t h e  i n t e r n a t i o n a l  a g r i c u l t u r a l  r e s e a r c h  c e n t e r s  ( I A R C s )  
s h o u l d  r a n k  t h e i r  a c t i v i t i e s  by p r i o r i t y  and f o c u s  on t h o s e  t h a t  
h a v e  c o m p a r a t i v e  a d v a n t a g e ;  
( 3 )  I A R C  r e p o r t s  s h o u l d  expand on and g i v e  p r i o r i t y  t o  f a c t o r s  
l i m i t i n g  farmers '  o u t p u t  and  income;  
(4) more e f f o r t  i s  needed  on research on w a t e r  and s o i l  
management and on o v e r - i r r i g a t i o n  and  s o i l  e r o s i o n ;  
( 5 )  r e s e a r c h  based  on a g r o e c o l o g y  z o n e s  i s  v a l u a b l e ;  
(6) research  on t r u e  p o t a t o  seeds w i l l  h e l p  e l i m i n a t e  t h e  r i s k  o f  
a s h o r t a g e  o f  seed p o t a t o e s  i n  times o f  d r o u g h t ;  
(7) i n c r e a s e d  d i s s e m i n a t i o n  o f  research me thods  and  i n c r e a s e d  
o p p o r t u n i t i e s  f o r  t r a i n i n g  would be b e n e f i c i a l ;  and 
(8) improved  s y s t e m s  f o r  d i s t r i b u t i n g  p u b l i c a t i o n s  a r e  e n c o u r a g e d .  
I n - d e p t h  d i s c u s s i o n s  o f  f i v e  p r o d u c t s ,  r i c e r  m a i z e ,  
p o t a t o e s r  b e a n s  and  wheat, i n c l u d e  i n t e r n a t i o n a l  c o o p e r a t i o n *  
i n d i c a t o r s  o f  c rop  p r o d u c t i o n r  improved  v a r i e t i e s  and improved  
c u l t i v a t i o n  t e c h n i q u e s ,  commercial v a r i e t i e s  and  p r i c e  p o l i c i e s .  
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1 H i g h l i g h t s  o f  t h e  P e r u v i a n  Farm Sec tor  
1.1 The c o u n t r y  
1.1.1 N a t u r a l  f e a t u r e s  and p o l i t i c a l  d i v i s i o n s  
and 18°21t03tt s o u t h  a n d  69O39'27" west. I t  i s  b o r d e r e d  on t h e  
n o r t h  by  Ecuador  and Colombia ,  on t h e  e a s t  by B r a z i l  and B o l i v i a ,  
on t h e  s o u t h  by C h i l e ,  and on t h e  west by t h e  P a c i f i c  Ocean. I t  
is  1,285,215 km2 i n  a r e a .  The Andes  c r o s s  P e r u  f rom s o u t h e a s t  t o  
n o r t h w e s t ,  p a r a l l e l i n g  t h e  c o a s t ,  They c o m p r i s e  t w o  moun ta in  
r a n g e s ,  w h i c h  d i v i d e  t h e  c o u n t r y  i n t o  th ree  n a t u r a l  r e g i o n s .  
P e r u  i s  i n  t h e  w e s t e r n  p a r t  o f  S o u t h  A m e r i c a  be tween 0°02f  
( t h e  c o s m  
The P e r u v i a n  C o s t a  is  a p p r o x i m a t e l y  3,080 km l o n g  and v a r i e s  
c o n s i d e r a b l y  i n  w i d t h ,  f rom o v e r  100 km i n  t h e  D e p a r t m e n t  o f  
P i u r a  t o  l e s s  t h a n  1 km i n  t h e  D e p a r t m e n t  o f  Arequipa .  T h e  
h i g h e s t  e l e v a t i o n  i s  e s t i m a t e d  a t  1,000 m above  sea l e v e l .  
i t s  c l i m a t e  i s  d o m i n a t e d  b y  t h e  e f f e c t s  o f t h e  P e r u  C u r r e n t ,  t h e  
Andes  and t h e  a n t i c y c l o n e  c i r c u l a t i o n  o f  t h e  S o u t h  P a c i f i c .  The  
t h e r m a l  i n v e r s i o n  g e n e r a t e d  i n  i t s  a t m o s p h e r e  resu l t s  i n  meager  
r a i n f a l l ,  d r y  s o i l ,  heavy  c l o u d s  t h r o u g h o u t  t h e  y e a r ,  h i g h  
h u m i d i t y  ( a v e r a g e  70 t o  80 percent) and median a n n u a l  t e m p e r a -  
tures  from 17 t o  26OC. 
E x c e p t  f o r  t h e  a r e a  n o r t h  of  P i u r a ,  t h e  C o s t a  i s  a r i d ,  and 
Whi l e  t h e  c l i m a t e  o f  t h e  C o s t a  is  s i m i l a r  t h r o u g h o u t  i t s  
l e n g t h ,  t h e r e  a r e  c l i m a t e  d i f f e r e n c e s  i n  t h e  i n t e r i o r ,  d e p e n d i n g  
on t h e  l a t i t u d e .  T h e  m a j o r  d i f f e r e n c e  i s  i n  t h e  n o r t h  (Tumbes-  
P i u r a ) ,  because o f  i t s  p r o x i m i t y  t o  t h e  e q u a t o r i a l  r e g i o n  and t h e  
s e a s o n a l  i n f l u e n c e  o f  t h e  E l  NiAo C u r r e n t ,  which  s h i f t s  t o  t h e  
s o u t h  i n  t h e  summer, p r o d u c i n g  a s u b t r o p i c a l  c l i m a t e  w i t h  
a b u n d a n t  s e a s o n a l  r a i n .  
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! iQ! imw- 
T h i s  r e g i o n  a v e r a g e s  4,000 m above  s e a  level .  The  l o w e s t  
a l t i t u d e  i s  e s t i m a t e d  a t  1,000 m ,  and t h e  h i g h e s t  p e a k s  a r e  o v e r  
6,000 m. The  l o w e s t  l e v e l  o f  t h e  A n d e s  i s  t h e  w e s t e r n  v e r s a n t  
(1,000 t o  2,000 m ) ,  a d e s e r t  a r e a .  A t  i n t e r v a l s ,  t o r r e n t i a l  
r ivers,  t h e  main d r a i n a g e  c h a n n e l s  o f  t h e  Andes ,  c u t  n a r r o w  e a s t -  
west v a l l e y s .  On t h e  e a s t e r n  v e r s a n t ,  t h e  c l i m a t e  p r o m o t e s  heavy 
v e g e t a t i o n ,  and t h e r e  a r e  numerous t o r r e n t i a l  r ivers .  
The m i d d l e  Andean r e g i o n ,  a p p r o x i m a t e l y  2,000 t o  3,000 m i n  
a l t i t u d e ,  h a s  s i m i l a r  f e a t u r e s  on b o t h  v e r s a n t s .  A t  t h i s  l eve l ,  
there  h a s  been  d e e p  e r o s i o n ,  p r o d u c i n g  i m p o s i n g  Andean canyons  
s u c h  a s  t h o s e  o f  t h e  Majes ,  C a n e t e ,  Rimac, C h i l l o n ,  and Canon d e l  
P a t o  r ivers  on t h e  west v e r s a n t ,  and t h e  Pauca r t ambo ,  Urubamba, 
A p u r i m a c ,  a n d  M a n t a r o  c a n y o n s  o n  t h e  e a s t ,  a s  w e l l  a s  t h e  c a n y o n  
fo rmed  by t h e  Maranon river. A t  t h i s  l eve l  o f  t h e  A n d e s ,  some 
v a l l e y s  c o m p r i s e  w e l l - d e f i n e d  f a r m i n g  a r e a s  l i k e  t h e  Arequ ipa  and 
t h e  C a l l e j o n  d e  Huay las  a r e a s  on t h e  western v e r s a n t .  On t h e  
e a s t e r n  v e r s a n t  a r e  t h e  C a j a m a r c a  v a l l e y  and t h e  v a l l e y s  fo rmed  
by t h e  f o l l o w i n g  rivers: H u a l l a g a  ( i n  Huanuco) Man ta ro  ( i n  
J u n i n ) ,  Pampas ( i n  Ayacucho)  and Urubamba ( i n  C u s c o ) .  
From t h i s  l e v e l  t o  4,500 m i s  t h e  p l a t e a u  a r e a  known a s  Punas.  
I t  i s  a g e n t l y  r o l l i n g  a r e a  m o s t l y  c o v e r e d  w i t h  t h e  g r a m i n a e a  
g r a s s  i c h u .  From 2,000 t o  3,500 m above  s e a  l e v e l ,  t h e  c l i m a t e  
is t e m p e r a t e ,  w i t h  an a v e r a g e  a n n u a l  r a i n f a l l  o f  300 t o  1,200 mm. 
The t e m p e r a t u r e  r a n g e s  f rom 2 t o  2 5 O C ,  v a r y i n g  s u b s t a n t i a l l y  
f r o m  d a y  t o  n i g h t  and  a l s o  w i t h  t h e  a l t i t u d e .  
t h i s  r e g i o n  makes i t  one  o f  t h e  bes t  s u i t e d  f o r  human h a b i t a t i o n .  
Most o f t h e  p l a t e a u s  f r o m  3 , 5 0 O t o 4 , 5 0 0  m a r e  c o v e r e d  w i t h  
g r a m i n a e a ,  s o  t h e y  a r e  a n a t u r a l  p a s t u r e l a n d  f o r  c a t t l e ,  s h e e p  
and t h e  c a m e l i d a e  ( a l p a c a s ,  l l a m a s ,  e t  a l . ) .  
The  h i g h e s t  Andean r e g i o n  i s  o v e r  3 ,500 m above  s e a  level .  
The  c l i m a t e  i n  
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T h i s  r e g i o n  c o m p r i s e s  t h r e e  a r e a s ,  d i f f e r i n g  m a i n l y  i n  t h e i r  
morphology and t h e  c h a r a c t e r i s t i c s  o f  t h e i r  r i v e r s :  C e j a  d e  
S e l v a  ("brow o f  t h e  moun ta in" ) ,  t h e  High S e l v a  and t h e  Low S e l v a .  
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The Ceja d e  S e l v a  i s  a r e g i o n  o f  b roken  t o p o g r a p h y ,  w i t h  deep ,  
n a r r o w ,  s t e e p - s i d e d  g o r g e s .  The c l i m a t e  i s  t e m p e r a t e  and 
O v e r c a s t ,  w i t h  heavy r a i n s  i n  t h e  summer.  
Andean f o o t h i l l s ,  wh ich  s o m e t i m e s  r e a c h  2,000 m ,  s e p a r a t e d  by  
l o n g ,  n a r r o w  v a l l e y s  t h a t  o f t e n  fo rm l a r g e  g o r g e s  (known a s  
t tpongos ' f ) ,  t h r o u g h  w h i c h  t h e  m a j o r  r ivers  o f  t h e  S e l v a  f low.  
L a r g e  a r e a s  o f  t h e  High S e l v a  c o n s i s t  o f  r iver  t e r r a c e s  a t  
v a r i o u s  l eve ls .  The l o w e s t  t e r r a c e s  w h i c h  b o r d e r  t h e  c u r r e n t  
r iverbeds,  a r e  s u b j e c t  t o  b r i e f  f l o o d i n g ,  h i g h l y  f e r t i l e  and 
c o n s t i t u t e  v a l u a b l e  f a r m  l a n d .  While t h e  m i d d l e - l e v e l  t e r r a c e s  
a r e  n o t  a s  f e r t i l e  a s  t h e  l o w l a n d s ,  t h e y  c a n  b e  f a r m e d  a n d  a r e  
n o t  s u b j e c t  t o  f l o o d i n g .  
The Amazonian t r o p i c a l  p l a i n s  (Low S e l v a )  b e g i n  where t h e  
Andean f o o t h i l l s  l e a v e  o f f ,  and o f t e n  t h i s  a r e a  c o i n c i d e s  w i t h  
t h e  end  of  t h e  a r e a  o f  l a r g e  g o r g e s .  Extensive a r e a s  o f  t h e  Low 
S e l v a  a r e  t e m p o r a r i l y  f l o o d e d  by  t h e  l a r g e  r ivers  c o m p r i s i n g  t h e  
Amazon h y d r o g r a p h i c  system. The  r e g i o n  h a s  i m p o r t a n t  f o r e s t  
resources. P e r m a n e n t  f a r m i n g  i s  l i m i t e d  t o  t h e  h i g h e r  r e g i o n s  
and t o  some mud f l a t s  s u i t a b l e  f o r  i n t e n s i v e  s e a s o n a l  f a r m i n g  
w i t h  c r o p s  t h a t  t o l e r a t e  wet s o i l .  
The morphology o f  t h e  High S e l v a  c o n s i s t s  m a i n l y  o f  t h e  h i g h  
S Q L L r m  e 
f e r t i l i t y ,  a r e  d e f i c i e n t  i n  n u t r i e n t s ,  a r e  f r e q u e n t l y  a r i d  and 
h a v e  l i t t l e  o r g a n i c  m a t t e r .  Ano the r  c h a r a c t e r i s t i c  is  t h e  s t eep  
s l o p e  o f  l a r g e  a r e a s  o f  l a n d ,  wh ich  r e s u l t s  i n  s h a l l o w  u n s t a b l e  
s o i l s  s u s c e p t i b l e  t o  e r o s i o n .  T h e r e  a r e  a l s o  s o i l s  s e r i o u s l y  
d e f i c i e n t  i n  water  ( i n  t h e  C o s t a )  a n d  s o i l s  s u b j e c t  t o  p e r i o d i c  
f l o o d i n g ,  a g g r a v a t e d  by  p o o r  d r a i n a g e  i n  t h e  S e l v a .  
The e s t i m a t e d  a r e a  o f  s o i l s  s u i t a b l e  f o r  a g r i c u l t u r e ,  
p a s t u r e  and f o r e s t r y  i s  74,221,000 ha (58 percent  o f  t h e  
c o u n t r y ' s  a r e a ) ,  w h i c h  i s  d i s t r i b u t e d  a s  f o l l o w s :  
For  t h e  mos t  p a r t ,  P e r u v i a n  s o i l s  have  low n a t u r a l  
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Temporary c r o p p i n g  4,902,000 ha (3 .8%)  
Permanent  c r o p p i n g  2 , 7 0 7 , 0 0 0  ha  ( 2 . 1 % )  
S u b t o t a l  ( i n c l u d e s  t h e  3.5 
m i l l i o n  ha now b e i n g  f a r m e d )  7 , 6 0 9 , 0 0 0  ha  ( 5 . 9 % )  
P a s t u r e l a n d  
F o r e s t l a n d  
T o t a l  
1 7 , 9 1 6 , 0 0 0  ha  ( 1 3 . 9 % )  
74,221,000 ha  (57.7%) 
W 2 W Q  tuL51&Z1 
With  3.5 m i l l i o n  ha  now b e i n g  f a r m e d ,  t h e  c o u n t r y  c o u l d  
more t h a n  d o u b l e  i t s  c u r r e n t  a g r i c u l t u r a l  l a n d .  Most o f  t h e  
unused  p o t e n t i a l  i s  i n  t h e  S e l v a  ( a b o u t  4 m i l l i o n  h a ) ,  b u t  these 
l a n d s  a r e  s c a t t e r e d  a l o n g  r ivers ,  and m a j o r  m a r k e t s  a r e  n o t  
e a s i l y  accessible .  Farm management  p r a c t i c e s  s u i t a b l e  f o r  t h i s  
d e l i c a t e  e c o s y s t e m  s h o u l d  be  u s e d .  
The a rea  now u n d e r  c u l t i v a t i o n  i n  t h e  C o s t a  ( a b o u t  800,000 
h a )  c o u l d  b e  d o u b l e d ,  d e p e n d i n g  m a i n l y  on t h e  w a t e r  s u p p l y .  I n  
t h e  S i e r r a ,  t h e  p o t e n t i a l  i s  n e g a t i v e ,  t h a t  i s ,  l a n d  i s  b e i n g  
u s e d  t h a t  i s  n o t  s u i t a b l e  f o r  f a r m i n g  ( m o s t l y  s t e e p  s l o p e s  
s u b j e c t  t o  e r o s i o n ) .  An e s t i m a t e d  1 0  p e r c e n t  o f  t h e  a r e a  now 
u n d e r  c u l t i v a t i o n  i n  t h e  S i e r r a  s h o u l d  n o t  be  f a rmed .  
W a t e n  U L W  
Water i s  g e n e r a l l y  s c a r c e  i n  t h e  C o s t a ,  r e l a t i v e l y  a b u n d a n t  
i n  t h e  S i e r r a  and o v e r a b u n d a n t  i n  t h e  S e l v a .  Runoff  w a t e r  i n  t h e  
c o u n t r y  h a s  been e s t i m a t e d  by  t h e  O f i c i n a  N a c i o n a l  d e  E v a l u a c i o n  
d e  R e c u r s o s  N a c i o n a l  ( O N E R N )  a t  a l i t t l e  o v e r  2 b i l l i o n  m 3 ,  w i t h  
t h e  A t l a n t i c  b a s i n  a c c o u n t i n g  f o r  98 p e r c e n t .  Accord ing  t o  
c u r r e n t l y  known p o t e n t i a l ,  t h e  c o n t r o l l a b l e  w a t e r  volume i s  5 
m i l l i o n  m 3 ,  4 0  p e r c e n t  o f  w h i c h  i s  on  t h e  P a c i f i c  v e r s a n t ,  58 
p e r c e n t  on t h e  A t l a n t i c  v e r s a n t ,  and  2 percent  i n  t h e  Lake 
T i t i c a c a  b a s i n .  
5 b i l l i o n  m 3 ,  i n  186 l a g o o n s  and 23 dammed r e s e r v o i r s .  
p e r c e n t  o f  t h e  dammed water i s  on t h e  P a c i f i c  v e r s a n t ,  a n d  
33 percent on t h e  A t l a n t i c  s i d e .  A l a r g e  p o r t i o n  o f  t h e  r egu-  
C u r r e n t l y  t h e  r e g u l a t e d  volume n a t i o n w i d e  i s  n e a r l y  
S i x t y  
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l a t e d  volume on t h e  A t l a n t i c  v e r s a n t  
s i d e  t h r o u g h  t rans-Andean  d i v e r s i o n s .  
i s  b r o u g h t  t o  t h e  P a c i f i c  
N e a r l y  24 b i l l i o n  m 3  o f  
w a t e r  a r e  c o n s u m e d  i n  t h e  c o u n t r y ,  o f  w h i c h  a b o u t 9 5  p e r c e n t  i s  
f o r  a g r i c u l t u r e  and more t h a n  t w o - t h i r d s  i s  u s e d  i n  t h e  C o s t a .  
An e s t i m a t e d  7 4  m i l l i o n  ha ,  o r  5 8  p e r c e n t  o f  Peru's t o t a l  
a r e a  i s  n a t u r a l  f o r e s t  l a n d .  C u r r e n t  t i m b e r  p r o d u c t i o n  i s  
5 m i l l i o n  m 3 ,  w h i c h  c o u l d  be  i n c r e a s e d  t o  a n  e s t i m a t e d  
150 m i l l i o n  w i t h  a v a i l a b l e  r e s o u r c e s .  
rs 
There  a r e  two t y p e s  o f  f o r e s t s :  homogeneous and m i x e d .  
M i x e d  f o r e s t s  c o v e r  9 0  p e r c e n t  o f t h e  wooded a r e a s  a n d  h a v e  a 
l a r g e  number of  spec ies  per  u n i t  o f  a r e a .  T h e s e  f o r e s t s  a r e  
m a i n l y  i n  t h e  D e p a r t m e n t s  of  L o r e t o ,  U c a y a l i ,  San M a r t i n  and 
Madre d e  D i o s ,  and t o  a l esser  e x t e n t  i n  t h e  High S e l v a  D e p a r t -  
ments o f  Amazonas, Huanuco, P a s c o ,  J u n i n  and Cusco. 
Homogeneous f o r e s t s  c o v e r  10 p e r c e n t  o f  t h e  wooded a r e a  i n  
t h e  c o u n t r y ,  and c e r t a i n  p r e d o m i n a n t  spec ies  d i f f e r e n t i a t e  
one  f o r e s t  f rom t h e  o t h e r s .  These i n c l u d e :  
F o r e s t s  s u b j e c t  t o  f l o o d i n g ,  a b o u t  6 m i l l i o n  h a  i n  
t h e  S e l v a  f l o o d p l a i n s  n e a r  t h e  m a j o r  r ivers  (Maranon,  
U c a y a l i ,  Napo, Putamayo and Amazonas).  Most o f  t h e s e  
f o r e s t s  a r e  i n  t h e  Depar tmen t  o f  L o r e t o .  
Podoca rpus  f o r e s t s ,  which cover a b o u t  7 0 0 , 0 0 0  ha 
l o c a t e d  m a i n l y  i n  t h e  Depar tmen t  o f  Cajamarca  ( J a e n  San 
I g n a c i o ) .  The Podoca rpus  i s  a c o n i f e r  t h a t  i s  i m p o r t a n t  
b e c a u s e  o f  i t s  e x t e n s i v e  use i n  c a r p e n t r y  and p a p e r  manu- 
f a c t u r e .  
A r i d  f o r e s t s  c o v e r  a t o t a l  o f  o v e r  750,000 h a ,  d i s -  
t r i b u t e d  i n  t h e  D e p a r t m e n t s  o f  Lambayeque, P i u r a  and 
Tumbes.  The most  common spec ies  here  a r e  guayocan  
( c e s a l p i n i a  m e l a n o c a r p a ) ,  cow t r e e s  ( p a l o  d e  v a c a ) ,  
h u a l t a c o ,  c e i b o  ( e r y t h r i n a  c r i s t a g a l l e ) ,  and a l g a r r o b o  
( c e r a t o n i a  s i l i q u a ) .  The f i r s t  t h r e e  a r e  i m p o r t a n t  f o r  
t h e  m a n u f a c t u r e  o f  f u r n i t u r e  and p a r q u e t .  Most o f  these  
f o r e s t s  a r e  d e g r a d e d  a s  a r e s u l t  of  i n d i s c r i m i n a t e  use 
( i n d u s t r i a l ,  f u e l  and f o r a g e )  and imprope r  management. 
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Energy r e s o u r c e s  
o f  which  a p p r o x i m a t e l y  70 percent comes f rom hydropower ,  
17 p e r c e n t  f rom p e t r o l e u m ,  1 0  p e r c e n t  f rom c o a l  and  3 p e r c e n t  
f r o m  g a s .  However,  c o n s u m p t i o n  b r e a k s  down a s  f o l l o w s :  
p e t r o l e u m  p r o v i d e s  a b o u t  6 0  p e r c e n t  o f  e n e r g y  requirements ,  w h i l e  
hydropower  c o n t r i b u t e s  o n l y  1 6  percent. T h i s  i s  an  i r r a t i o n a l  
u s e  o f  a v a i l a b l e  r e s o u r c e s ,  p a r t i c u l a r l y  s ince  h y d r a u l i c  
r e s o u r c e s  a r e  r e n e w a b l e ,  w h i l e  p e t r o l e u m  i s  n o t .  
The hydropower  p o t e n t i a l  i n  P e r u  i s  e s t i m a t e d  a t  58,000 M W ,  
o f  w h i c h  1 1 , 0 0 0  M W  i s  o n  t h e  P a c i f i c  v e r s a n t  a n d  47 ,000  M W  on  t h e  
A t l a n t i c  s i d e .  T h e  l a t t e r  i n c l u d e s  250 M W  f o r  t h e  T i t i c a c a  Lake 
Bas in .  P e r u ' s  g e o g r a p h i c a l  c o n f o r m a t i o n  and  t h e  a v a i l a b i l i t y  o f  
w a t e r  s h o u l d  make i t  p o s s i b l e  t o  meet t h e  c o u n t r y ' s  e n e r g y  demand 
m a i n l y  f rom hydropower .  
P e t r o l e u m  r e s o u r c e s  a r e  m a i n l y  l o c a t e d  i n  t h e  c o a s t a l  
D e p a r t m e n t  o f  P i u r a  ( i n c l u d i n g  t h e  s u b m a r i n e  s i l l )  and  t h e  
e a s t e r n  Amazon Bas in .  The  l a t t e r  i n c l u d e s  t h e  p r o v i n c e s  o f  
L o r e t o ,  Requena and  C o r o n e l  P o r t i l l o .  Proven  reserves a r e  
e s t i m a t e d  a t  800 m i l l i o n  b a r r e l s ,  w i t h  a 10-to-1 r a t i o  o f  
reserves  t o  c u r r e n t  p r o d u c t i o n .  Proven  p e t r o l e u m  reserves  a r e  
e s t i m a t e d  a t  1 0  b i l l i o n  b a r r e l s ,  of w h i c h  90 p e r c e n t  a r e  i n  t h e  
e a s t e r n  Amazon Bas in .  N a t u r a l  g a s  reserves  a r e  m o s t l y  a s s o c i a t e d  
w i t h  p e t r o l e u m ,  s o  t h e i r  l o c a t i o n  i s  s i m i l a r .  
P roven  g a s  reserves  a r e  e s t i m a t e d  a t  1.3 b i l l i o n  c u b i c  fee t .  
C u r r e n t  p r o d u c t i o n  comes  m o s t l y  f rom t h e  n o r t h  of t h e  c o u n t r y  and 
t o t a l s  4 percent  o f  p roven  reserves.  
q u a l i t y  ( a n t h r a c i t e )  t o  t h e  l o w e s t  ( l i g n i t e  and  p e a t ) .  The main 
a n t h r a c i t e  c o a l  d e p o s i t s  a r e  i n  La L i b e r t a d ,  Ancash and  
C a j a m a r c a ;  b i t u m i n o u s  c o a l  i n  Lima and  J u n i n ;  and  l i g n i t e  i n  
Tumbes.  E s t i m a t e s  t o  d a t e  a r e  t h a t  l e s s  t h a n  1 p e r c e n t  o f  t h e  
t o t a l  c o a l  p o t e n t i a l  h a s  been u s e d  o u t  o f  a b o u t  1 b i l l i o n  t o n s  o f  
p o s s i b l e  reserves .  
P e r u ' s  e n e r g y  p o t e n t i a l  is  a b o u t  5,600 b i l l i o n  k i l o c a l o r i e s ,  
The c o u n t r y  h a s  a l a r g e  v a r i e t y  o f  c o a l ,  f rom t h e  h i g h e s t  
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T h i s  a s p e c t  of  t h e  c o u n t r y ' s  p o t e n t i a l  r e s o u r c e s  c o m p r i s e s  
t h e  c o m m u n i t i e s  o f  b i o l o g i c a l  spec ies  i n h a b i t i n g  t h e  o c e a n  
waters ,  r ivers ,  l a k e s  and l a g o o n s  o f  P e r u .  P e r u v i a n  ocean  w a t e r s  
a r e  among t h e  r i c h e s t i n t h e  w o r l d  b e c a u s e  o f t h e  h u g e  a m o u n t s  o f  
n u t r i e n t  s u b s t a n c e s  b r o u g h t  t o  t h e  s u r f a c e  by deep  w a t e r  
u p w e l l i n g .  Mar ine  r e s o u r c e  p o t e n t i a l  c o m p r i s e s  f i s h ,  
c r u s t a c e a n s ,  m o l l u s k s ,  mammals, a l g a e  and o t h e r  s p e c i e s  c u r r e n t l y  
u s e d  by p e o p l e  i n  one  way o r  a n o t h e r .  
The n o r t h e r n  and c e n t r a l  c o a s t s  have  t h e  l a r g e s t  a m o u n t  and 
v a r i e t y  of  o c e a n  r e s o u r c e s ,  a l t h o u g h  b o t h  t h e  amount  and v a r i e t y  
can change  w i t h  s h i f t s  i n  t h e  ocean  c u r r e n t s  ( t h e  P e r u  and 
E l  NiRo Currents). The s o u t h e r n  c o a s t  h a s  t h e  l e a s t  m a r i n e  
r e s o u r c e  p o t e n t i a l .  However, Arequ ipa  and Tana p l a y  a m a j o r  r o l e  
i n  e x p l o i t i n g  f i s h e r i e s  r e s o u r c e s  f o r  i n d u s t r i a l  and  d i r e c t  
consumpt ion .  
The h y d r o b i o l o g i c a l  p o t e n t i a l  o f  i n l a n d  w a t e r s  m a i n l y  
c o n s i s t s  o f  t h e  f i s h  s p e c i e s  i n  t h e  r ivers,  l a k e s  and l a g o o n s  o f  
t h e  S e l v a  and t h e  S i e r r a .  I n  t h e  S e l v a ,  p a i c h e  ( a  c o d l i k e  f i s h ) ,  
g a m i t a n o ,  and shad  ( s a b a l o )  a r e  t h e  m a j o r  s o u r c e s  o f  p r o t e i n  f o r  
t h e  Amazon p o p u l a t i o n .  I n  t h e  S i e r r a ,  t r o u t  a l o n g  w i t h  o t h e r  
s p e c i e s  l i k e  s u c h e ,  a r n i l l o  drum ( c a r a c h a ) ,  and bream ( b o g a )  con- 
t r i b u t e  t o  t h e  d i e t  o f  t h e  Andean p e o p l e .  
1 .1 .2  P o p u l a t i o n  
t u t e ,  t h e  P e r u v i a n  p o p u l a t i o n  i s  a p p r o a c h i n g  1 9 ~ 7 0 0 , 0 0 0  i n  1985. 
I n  1990,  t h e  p o p u l a t i o n  w i l l  r i se  t o  a b o u t  23,100,000,  and i n  t h e  
y e a r  2000, t o  29 ,600 ,000 .  
The p o p u l a t i o n  i n c r e a s e d  a t  an  a v e r a g e  a n n u a l  r a t e  o f  
2.1 p e r c e n t  be tween  1940 and 1960,  and t h e n  a c c e l e r a t e d  t o  
2.9 p e r c e n t  b e t w e e n  1961 and 1972. From 1972 t o  1981,  t h e  r a t e  
d e c l i n e d  t o  2.5 p e r c e n t .  The breakdown by a g e  g r o u p  shows t h a t  
young p e o p l e  p r e d o m i n a t e  i n  t h e  P e r u v i a n  p o p u l a t i o n .  T a b l e  1.1 
shows t h a t  mos t  o f  t h e  p o p u l a t i o n  is u n d e r  14 ,  and c o n s e q u e n t l y  
below t h e  work ing  a g e .  
Accord ing  t o  e s t i m a t e s  by t h e  N a t i o n a l  S t a t i s t i c a l  I n s t i -  
a 
T a b l e  1.1 P e r u v i a n  P o p u l a t i o n  -- P e r c e n t a g e  Breakdown by Age 
- 1_1- 
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I n  a d d i t i o n  t o  t h e  o v e r a l l  g r o w t h  r a t e  and  t h e  breakdown by 
a g e  g r o u p ,  a n o t h e r  i m p o r t a n t  f e a t u r e  o f  t h e  P e r u v i a n  p o p u l a t i o n  
i s  t h e  g r o w t h  i n  t h e  i n t e r i o r  o f  t h e  c o u n t r y .  The D e p a r t m e n t  o f  
Lima and  t h e  C o n s t i t u t i o n a l  P r o v i n c e  o f  C a l l a o  t o g e t h e r  a c c o u n t e d  
f o r  30.5 p e r c e n t  o f  t h e  c o u n t r y ' s  t o t a l  p o p u l a t i o n  i n  1981. The 
o t h e r  more p o p u l a t e d  d e p a r t m e n t s  were: P i u r a ,  C a j a m a r c a ,  
La L i b e r t a d ,  Puno, Cuzco and  A r e q u i p a ,  wh ich  t o g e t h e r  c o m p r i s e d  
32.7 p e r c e n t  o f  t h e  t o t a l  p o p u l a t i o n .  Hence, 63.2 p e r c e n t  o f  t h e  
p o p u l a t i o n  l i v e d  i n  27 p e r c e n t  o f  t h e  a r e a  o f  t h e  c o u n t r y .  Lima 
and C a l l a o  a r e  t h e  mos t  d e n s e l y  p o p u l a t e d  a r e a s ,  w i t h  152.7 
i n h a b i t a n t s  p e r  km2. 
v a r i a t i o n s ,  t h e  p o p u l a t i o n  of t h e  d e p a r t m e n t s  i n  t h e  C o s t a  a r e a  
(L ima ,  C a l l a o ,  Tumbes, Lambayeque, I c a ,  Moqugua, and Tacna )  h a s  
i n c r e a s e d  t h e  f a s t e s t  o v e r  t h e  l a s t  40 y e a r s  and  t h a t  t h e  
d e p a r t m e n t s  o f  t h e  s o u t h e r n  S i e r r a  (Apur imac ,  Ayacucho and  
H u a n c a v e l i c a )  h a v e  had a s l o w e r  g rowth .  The s t a t i s t i c s  a l s o  show 
t h a t  t h e  p o p u l a t i o n  of t h e  S e l v a ,  p a r t i c u l a r l y  U c a y a l i ,  Amazon 
and L o r e t o ,  i s  g r o w i n g  r a p i d l y ,  b u t  t h i s  d o e s  n o t  h a v e  a m a j o r  
i m p a c t  on t h e  d i s t r i b u t i o n  o f  t h e  c o u n t r y ' s  t o t a l  p o p u l a t i o n  
b e c a u s e  of t h e  s m a l l  s i z e s  of these  p o p u l a t i o n s .  
M i g r a t i o n  h a s  been  t h e  main f a c t o r  i n f l u e n c i n g  t h e  popu la -  
t i o n  dynamic  of  t h e  v a r i o u s  t e r r i t o r i a l  u n i t s  i n  t h e  c o u n t r y .  
The L ima-Ca l l a0  a r e a ,  t h e  m o s t  d e v e l o p e d  i n  t h e  c o u n t r y ,  i s  t h e  
main  a t t r a c t i o n  f o r  m i g r a n t s  b e c a u s e  o p p o r t u n i t i e s  a r e  g r e a t e r  
C e n s u s  f i g u r e s  f o r  1940-61 and  1961-80 show t h a t ,  w i t h  some 
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t h e r e  t h a n  i n  t h e  h i g h l a n d s  w h e r e  t h e  s t a n d a r d  o f  l i v i n g  i s  o n e  
of t h e  lowes t  i n  t h e  c o u n t r y .  T a b l e  1.2 shows  t h e  m i g r a t o r y  
f l o w s  by d e p a r t m e n t .  
1.1.3 Economy 
p r i c e s ,  i n c r e a s e d  from 1970  t o  1976;  r e m a i n e d  v i r t u a l l y  t h e  Same 
up t o  1982;  and  t h e n  f e l l  s i g n i f i c a n t l y  i n  1 9 8 3  b e c a u s e  o f  t h e  
p r o d u c t i o n  d r o p  r e s u l t i n g  from t h e  n a t u r a l  d i s a s t e r s  t h a t  year.  
T a b l e  1.3 shows  t h e  p e r  c a p i t a  GDP t r e n d s  i n  1960-83. 
Per c a p i t a  g r o s s  d o m e s t i c  p r o d u c t  ( G D P )  measu red  a t  1970  
I n  a l i t t l e  over 30 y e a r s ,  t h e  f a r m  s e c t o r ' s  p r e d o m i n a n t  
s h a r e  of o u t p u t  h a s  d r o p p e d  t o  n e a r l y  h a l f ,  and  o t h e r  sec tors  
h a v e  emerged ,  l i k e  m i n i n g ,  m a n u f a c t u r i n g  and  t e r t i a r y  p r o d u c t i o n ,  
wh ich  i n  r e c e n t  y e a r s  h a v e  been  c o n t r i b u t i n g  more  t h a n  80 p e r c e n t  
of GDP. The t e r t i a r y  o r  se rv ices  sec tor  a c c o u n t e d  f o r  44  p e r c e n t  
o f  t h e  employed  p o p u l a t i o n  i n  1982,  f o l l o w e d  by t h e  farm s e c t o r ,  
w i t h  38 p e r c e n t .  T a b l e  1.4 b r e a k s  down CDP f o r m a t i o n  a n d  employ-  
ment a b s o r p t i o n  f rom 1950 t o  1982 by s ec to r .  
The  v a l u e  o f  e x p o r t s  was  US $3 ,015  m i l l i o n  i n  1983,  
8 p e r c e n t  less t h a n  i n  1982. T h i s  d e c l i n e  was m a i n l y  c a u s e d  by a 
US $207 m i l l i o n  r e d u c t i o n  i n  overseas  s a l e s  o f  n o n t r a d i t i o n a l  
p r o d u c t s ,  m a i n l y  b e c a u s e  o f  i n s u f f i c i e n t  dynamism i n  t h e  
i n d u s t r i a l i z e d  c o u n t r i e s  and  se r ious  l i q u i d i t y  p r o b l e m s  i n  t h e  
d e v e l o p i n g  coun t r i e s .  I n  a d d i t i o n ,  t h e  s t r o n g e r  d o l l a r  i n c r e a s e d  
t h e  p r i c e  o f  P e r u v i a n  p r o d u c t s  i n  c o u n t r i e s  whose  c u r r e n c i e s  were 
d e v a l u e d  a g a i n s t  t h e  U.S. d o l l a r ,  c a u s i n g  a d r o p  i n  P e r u ' s  e x p o r t  
s a l e s .  
Lower i m p o r t s  of t r a d i t i o n a l  p r o d u c t s  (US 871 m i l l i o n )  were 
m a i n l y  a s s o c i a t e d  w i t h  a d r o p  i n  f o r e i g n  s a l e s  v o l u m e s  of farm,  
f i s h e r i e s  and  p e t r o l e u m  p r o d u c t s ,  c a u s e d  by t h e  n e g a t i v e  e f f e c t  
of t h e  E l  Niflo phenomenon. I n  c o n t r a s t ,  w h i l e  t h e  a v e r a g e  p r i c e s  
of t r a d i t i o n a l  p r o d u c t s  rose i n  1983,  t h e y  d i d  n o t  r e a c h  t h e i r  
1981 l e v e l s ,  w h i c h  c a n  b e  u s e d  a s  a base y e a r  f o r  c o m p a r i s o n .  
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Table 1.2 Migration by Departments 
Departments Immigrants Emigrants Balance 
I- -&I- Y--A&CA--&bL-&_WI&- -- L A  ---A- -*--A- -A- - 
Lima-Calla0 45.1 14.4 30.7 
Arequipa 6.0 4.9 1.1 
Junin 5.9 6.1 -0.2 
La Libertad 4.9 5.2 0.3 
Lambayeque 4.2 3.6 0.6 
Ica 3.7 3.6 0.1 
Ancash 3.5 8.5 -5.0 
Amazonas 2.9 1.7 1.2 
Ca jamarca 2.4 8.6 -6.2 
cuzco 2.3 4.6 -2.3 
Piura 2.3 6.1 -3.8 
Huanuco 2.1 3.4 -1.3 
Loreto 2.0 2.5 -0.5 
Ayacucho 1.7 5.5 -3.8 
Pasco 1.7 2.3 -0.6 
Tacna 1.6 1.0 0.6 
Pun0 1.6 6.1 -4.5 
Huancavelica 1.4 4.0 -2.6 
San Martin 1.3 2.1 -0.8 
Moquegua 1.2 0.9 0.3 
Apur imac 1 .o 3.9 -2.9 
Tumbes 0 .o 0.8 0.1 
Madres de Dios 0.3 0.2 0.1 
Total 100.0 100.0 00.0 
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T a b l e s  1.5 and 1.6 show t h e  p e r f o r m a n c e  o f  e x p o r t  v o l u m e s  and 
pr ices  from 1981 t o  1983. 
I n  1 9 8 3 ,  t h e  v a l u e o f  i m p o r t s  d r o p p e d  27 p e r c e n t  f r o m t h e  
p r e v i o u s  y e a r ,  w i t h  a d e c l i n e  i n  p u r c h a s e s  o f  v a r i o u s  t y p e s  o f  
c o m m o d i t i e s ,  e x c e p t  f o r  f o o d s t u f f s ,  a s  shown i n  T a b l e  1.7. A 
d e c r e a s e  i n  p r o d u c t i v e  a c t i v i t y  and t h e  p o l i c y  o f  g r a d u a l l y  
i n c r e a s i n g  t h e  r e a l  exchange  r a t e ,  wh ich  r a i s e d  t h e  pr ices  o f  
i m p o r t s  e x p r e s s e d  i n  l o c a l  c u r r e n c y ,  a f f e c t e d  t h i s  r e su l t .  
The  bank ing  s y s t e m ' s  i n t e r n a t i o n a l  r e s e r v e s  f e l l  
US $61 m i l l i o n  i n  t h e  f i r s t  q u a r t e r  o f  1984. However,  t h i s  was 
s i g n i f i c a n t l y  l ess  t h a n  t h e  d e c l i n e  i n  t h e  f i r s t  q u a r t e r  o f  1983. 
A major  f a c t o r  i n  t h i s  r e l a t i v e  improvemen t  was t h e  a g r e e m e n t  
be tween  t h e  P e r u v i a n  Government  and t h e  i n t e r n a t i o n a l  bank ing  
s y s t e m  t o  r e s c h e d u l e  t h e  f o r e i g n  d e b t .  
1 .2  The farm s e c t o r  
1.2.1 S t r u c t u r e  
The P e r u v i a n  economy i s  s u b j e c t  t o  t h e  d y n a m i c s  o f  t h e  w o r l d  
economy. D o m e s t i c a l l y ,  t h i s  h a s  r e s u l t e d  i n  an u n c o o r d i n a t e d  and 
unde rdeve loped  economic  s t r u c t u r e  a n d  w i d e  i n e q u a l i t i e s  among 
s o c i a l  g r o u p s  ( i n  t e r m s  o f  income,  d e v e l o p m e n t  l e v e l ,  f o r m s  o f  
s o c i o e c o n o m i c  o r g a n i z a t i o n  and i n c l u s i o n  i n  t h e  n a t i o n a l  economy) 
and be tween  r e g i o n s  of t h e  c o u n t r y .  T h i s  p r o d u c e s  u n s t a b l e  
soc ioeconomic  i n t e g r a t i o n  i n  t h e  c o u n t r y .  
T h e s e  c h a r a c t e r i s t i c s  -- u n d e r d e v e l o p m e n t ,  l i t t l e  economic  
c o o r d i n a t i o n ,  and s u b o r d i n a t i o n  t o  t h e  w o r l d  economy -- a r e  
p a r t i c u l a r l y  m a n i f e s t  i n  t h e  r u r a l  s e c t o r .  Except  f o r  t h e  a g r i -  
c u l t u r a l  e x p o r t  s e c t o r  (now i n  a severe c r i s i s )  and t h e  a g r i -  
b u s i n e s s  s e c t o r  i n  t h e  n o r t h e r n  C o s t a ,  t h e  s e c t o r  i s  c h a r a c t e r -  
i z e d  by  t r a d i t i o n a l  f o r m s  o f  o r g a n i z a t i o n ,  low l e v e l s  o f  c r o p  and 
l i v e s t o c k  p r o d u c t i o n ,  h i g h  ra tes  o f  farm c o n s u m p t i o n ,  u n d e r -  
d e v e l o p m e n t  of  o t h e r  p r o d u c t i v e  s e c t o r s ,  low l e v e l s  o f  income and 
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T a b l e  1.3 G r o s s  Domest ic  P r o d u c t  Per C a p i t a  
G D P  P o p u l a t i o n  Per C a p i t a  G D P  
Year  (S/. m i l l i o n  1970) ( i n  t h o u s a n d s )  (S/. 1970) 

































1971 253,014 13,160 19,226 
1972 267 ,782 





1974 303 v 879 14,242 21,337 










20 , 865 
18,984 
20,323 
1980 337,749 16,580 20,371 









T a b l e  1.4 S t r u c t u r e  o f  P r o d u c t i o n  and Employment, by S e c t o r  
A g r i c u l t u r e ,  h u n t i n g  
and f o r e s t r y  23.5 17.2 14.7 12.7 59 53 53 38 
* * * * F i s h i n g  0.3 1.1 2.2 0.1 
Mining 5.6 7.8 7.1 8.0 2 2 2 1 
Manufac tu r ing  18.2 22.9 24.7 23.4 13  13  14  13 
C o n s t r u c t i o n  and Energy 3.9 3.9 3.6 5.0 3 4 5 4 
T e r t i a r y  s e c t o r s  48.5 47.1 47.7 50.8 23  28 26 4 4  
T o t a l  
~ " " " " \ " " " ' ~ ' ~ ' " ~ ' ' ~ ' ~ ~ ~ " " " " " " " " " " " " ' ' ' '  ~ ' " ' ~ ~ " " " " " " ' ' . " '  - -  ----.-.-- - -  ' - . -  - .  UZI' . -  _ -  u--. 
Note: The a g r i c u l t u r e ,  h u n t i n g  and f o r e s t r y  s e c t o r  i n c l u d e s  t h e  f i s h e r i e s  s e c t o r .  
Source :  N a t i o n a l  Accoun t s  1950-82. 
Table 1.5 Exports, by Product Group 
(in millions of US$) 
Traditional Products 
Mining 
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T a b l e  1.6 Pr ice  Effec t  o f  T r a d i t i o n a l  E x p o r t s :  Base  1981 
( i n  m i l l i o n s  of U S $ )  
--L&**&*A.-_Y-* &c-&---&- -1-&&-&u& .& -I-- c-c ...--*A &.WI~.-L-Y 
F l o u r  -74.0 -12.8 
C o t t o n  -34.4 -18.2 
Coffee 10.3 -13.7 
Copper -87.3 -34.0 
I r o n  7.1 -1.1 
R e f i n e d  s i l v e r  -83.6 20.0 
Lead -50.1 5.8 
Z i n c  -6.9 14.7 
P e t r o l e u m  and d e r i v a t i v e s  -68.7 -167.3 
TOTAL -387 - 6  -198.6 
T a b l e  1.7 FOB I m p o r t s  
( i n  m i l l i o n s  o f  U S $ )  
-----LLLcL---_LIIII-_--)u---------------~ 
Consumer g o o d s  603 495 366 
I n p u t s  1.376 1,290 1,009 
C a p i t a l  goods 1,454 1,411 900 
S u b t o  t a 1  L9.33 3L196 2r275 
M i s c e l l a n e o u s  and a d j u s t m e n t s  369 525 4 47 
T o t a l  3 9 802 3,721 2,722 
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s a t i s f a c t i o n  o f  e s s e n t i a l  n e e d s r  s h o r t a g e  o f  l a n d r  v e r y  s m a l l  
farms and  f a r m - t o - c i t y  m i g r a t i o n .  The a g r a r i a n  reform program i n  
t h e  1970s e l i m i n a t e d  some f e a t u r e s  o f  t h e  s y s t e m  of v e r y  l a r g e  
and  v e r y  s m a l l  f a r m s  and  improved  s o c i a l  j u s t i ce .  However,  t h e  
h o p e d - f o r  results of i n c r e a s e d  d e v e l o p m e n t  a n d  p r o d u c t i o n  were 
n o t  r e a l i z e d .  
A l s o ,  i n  1950-82, farm o u t p u t  g r e w  a t  a n  a v e r a g e  a n n u a l  r a t e  
o f  2.1 p e r c e n t  -- l e s s  t h a n  t h e  p o p u l a t i o n  i n c r e a s e .  The 
p e r c e n t a g e  s h a r e  of a g r i c u l t u r e  i n  t h e  GDP d u r i n g  t h a t  p e r i o d  
d r o p p e d  from 23.5 t o  12.7 p e r c e n t  ( T a b l e  1.4). Howeverr a l m o s t  
40 p e r c e n t  o f  t h e  p o p u l a t i o n  c o n t i n u e d  f a r m i n g  i n  t h a t  p e r i o d ,  a n  
i n d i r e c t  i n d i c a t o r  o f  t h e  p o v e r y  o f  most c a m p e s i n o s .  
Only 30.5 m i l l i o n  h a  ( 2 4  p e r c e n t )  o f  t h e  c o u n t r y ' s  t o t a l  
a r e a  of  1 2 8  m i l l i o n  i s  d e v o t e d  t o  a g r i c u l t u r e ,  and  of t h i s  
3.5 m i l l i o n  ha  i s  c u l t i v a t e d  ( t e m p o r a r y  and  p e r m a n e n t  c r o p s  and  
f a l l o w  l a n d )  and  2 7  m i l l i o n  h a  i s  n a t u r a l  p a s t u r e l a n d  a s  shown 
i n  T a b l e  1.8. T h i s  s e r i o u s  p r o b l e m  is  b e i n g  c o n t i n u o u s l y  
a g g r a v a t e d  by t h e  f a r m  l a n d  l o s s  c a u s e d  by u r b a n  d e v e l o p m e n t ,  
e ros ion ,  o v e r g r a z i n g ,  s a l i n i z a t i o n  and  p o o r  d r a i n a g e .  O f  t h e  
t o t a l  farm l a n d ,  a b o u t  1.2 m i l l i o n  h a  i s  u n d e r  i r r i g a t i o n  (58 
p e r c e n t  o f  t h i s  i s  i n  t h e  C o s t a ) ,  w h i l e  t h e  r e m a i n d e r  i s  r a i n f e d  
a s  shown T a b l e  1.9. Tab le  1.9 a l s o  s h o w s  t h a t  1.2 p e r c e n t  o f  
f a r m s  occupy  52.3 p e r c e n t  of t h e  f a r m  l a n d ,  and  a t  t h e  o t h e r  
extreme, 84.3 p e r c e n t  of fa rms  h a v e  o n l y  4.2 p e r c e n t  o f  t h e  l a n d .  
P r i o r  t o  t h e  a g r a r i a n  r e f o r m  i n  t h e  s e v e n t i e s ,  l a n d  owner- 
s h i p  showed t h e  t r a d i t i o n a l  d u a l  s t r u c t u r e  -- l a r g e  h o l d i n g s  
( l a t i f u n d i o s )  and  s m a l l  h o l d i n g s  ( m i n i f u n d i o s )  , and b e t w e e n  them 
a number of t y p e s  of s m a l l  and  medium l a n d  h o l d i n g s .  T a b l e  1.10 
shows t h e  l a n d  t e n u r e  s t r u c t u r e  i n  1961.  
The a g r a r i a n  reform i n i t i a t e d  i n  1969  u n d e r  Decree L a w  17716  
( p r e v i o u s  a g r a r i a n  reform l a w s  had  n o  s u b s t a n t i a l  i m p a c t )  s o u g h t  
t o  b e  a n  i n s t r u m e n t  f o r  b o t h  l a n d  r e d i s t r i b u t i o n  a n d  
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T a b l e  1.8 T o t a l  A r e a ,  A g r i c u l t u r a l  Area  and Crop  Area  o f  P e r u  
N a t i o n a l  and  R e g i o n a l  T o t a l s  
m 
T e r r i t o r i a l  Area ( 1 )  13,5949937 100.0 10.6 
Crops  and L i v e s t o c k  (2) l,3Ol9836 9.6 6.9 
Crops  (3) 7449117 5.5 20.2 
H a r v e s t e d  (4) 587,779 4.3 24.9' 
2l.mx3 
T e r r i t o r i a l  Area ( 1 )  39,332,035 100.0 30.6 
Crops  and L i v e s t o c k  (2) 169581,235 42.2 88.1 
Crops  ( 3 )  2 s 342,604 6.0 63.5 
H a r v e s t e d  (4) 1,348,646 3.4 57.1 
sdaa 
T e r r i t o r i a l  Area ( 1 )  75,5949588 100.0 58.8 
Crops  and L i v e s t o c k  (2) 937,206 1.2 5.0 
Crops  (3) 6049695 .08 16.0 
H a r v e s t e d  (4) 425,160 0.6 18.0 
b l a t i o d  
T e r r i t o r i a l  Area ( 1 )  128,521,560 100.0 100.0 
Crops  and L i v e s t o c k  (2) 18,820,277 14.6 100.0 
Crops  (3) 39691,416 2.9 100.0 
H a r v e s t e d  (4) 2,361,585 1.8 100.0 
Notes:  
( 1 )  I n c l u d e s  i n l a n d  w a t e r s  ( r i v e r s  and l a k e s ) .  
(2) I n c l u d e s  c r o p l a n d  p l u s  n a t u r a l  p a s t u r e s  ( e x c l u d e s  m o u n t a i n s ,  
f o r e s t s  and any  o t h e r  t y p e  o f  l a n d ) .  
(3) I n c l u d e s  c r o p l a n d ,  t h a t  i s ,  t e m p o r a r y  c r o p ,  pe rmanen t  c r o p ,  
and f a l l o w  l a n d .  The a r e a  l i s t e d  i n  t h e  census a s  a r i d  
l a n d  i n  t h e  C o s t a  h a s  been  t r a n s f e r r e d  t o  t h e  a r i d  S i e r r a .  
(4) Refers t o  a r e a  h a r v e s t e d  i n  t h e  census y e a r  ( J u l y  1 ,  1971 
t o  J u n e  30, 1972). 
_.  p- -LdL& . , ~  . . . .  ~ ~ . , ~ ~ ~ . ~  . , . . . . ,  ~~~~ < ~ \ . \ \ < , \  
A b b r e v i a t i o n s :  
V I  I t v e r t i c a l  p e r c e n t a g e "  i s  t h e  p e r c e n t a g e  o f  t h e  t o t a l  t e r r i -  
H I  " H o r i z o n t a l  p e r c e n t a g e "  i s  t h e  p e r c e n t a g e  o f  t h e  t o t a l  
t o r i a l  a r e a r  f o r  e a c h  item. 
n a t i o n a l  a r e a ,  for e a c h  item. 
S o u r c e s :  
M i n i s t r y  o f  A g r i c u l t u r e  -- Office o f  S t a t i s t i c s ,  " E s t a d i s t i c a  
A g r a r i a  - P e r u  1968," Vol. I ( T e r r i t o r i a l  Area) ;  N a t i o n a l  Crops  
and L i v e s t o c k  C e n s u s  o f  1972 ( c r o p s  and l i v e s t o c k  a r e a ,  c r o p  
a r e a  and h a r v e s t e d  a r e a ) .  O N E C .  
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T a b l e  1.9 Crop A r e a 9  by N a t u r a l  Region 
( i n  m i l l i o n s  o f  h a )  
Region I r r i g a t i o n  R a i n f e d  T o t a l  
C o s t a  
S i e r r a  
S e l v a  













Note:  *An e s t i m a t e d  0.5 m i l l i o n  ha  i s  f a l l o w .  
T a b l e  1.10 Number and  S i z e  o f  Farm U n i t s  i n  P e r u  
by Economic C a t e g o r y  1961 ( e s t i m a t e d )  
u__-u_u- __Farm Unit, I____ S i z e  
T o t a l  Average  p e r  
Number % (000 h a )  % u n i t  ( h a )  
H a c i e n d a s  10,462 1.2 139995 52.3 19338.1 
C a p i t a l i s t  
f a r m s  ( f u n d o s )  
and s m a l l  
l a n d h o l d e r s  
S e l f - s u f f i c i e n t  
f a m i l y  f a r m s  
S m a l l  f a r m s  








f a r m s  2,338 0.3 9,770 36.5 4,179.1 
P _ L _ _  __m_ -y__ -- 
T o t a l  853,530 100.0 26 9771 100.0 31 .a 
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c o m p r e h e n s i v e  t r a n s f o r m a t i o n  o f  t h e  a g r i c u l t u r a l  s t r u c t u r e ,  by 
i n t e g r a t i n g  t h e  c o u n t r y ' s  s o c i o e c o n o m i c  d e v e l o p m e n t  p o l i c i e s .  
A s  a r e s u l t  o f  a g r a r i a n  r e f o r m ,  a new l a n d  t e n u r e  s t r u c t u r e  
h a s  been  s e t  up  i n  w h i c h  c a m p e s i n o  a s s o c i a t i o n s  ( f a r m e r s '  
c o o p e r a t i v e s  and  " s o c i a l  i n t e r e s t "  farmers' a s s o c i a t i o n s )  a r e  t h e  
c o r n e r s t o n e  o f  t h e  c o u n t r y ' s  new a g r a r i a n  s t r u c t u r e .  However, a 
w i d e  v a r i e t y  o f  t e c h n i c a l ,  m a n a g e r i a l ,  l a b o r ,  s o c i a l  and  
p o l i t i c a l  p r o b l e m s  g r a d u a l l y  b r o u g h t  t h e s e  a s s o c i a t i o n s  t o  t h e  
p o i n t  of c r i s i s ,  w h i c h  a f f e c t e d  t h e  modern c o o p e r a t i v e s  and  s u g a r  
c o m p l e x e s  a s  we l l  a s  r u d i m e n t a r y ,  p r e c a p i t a l i s t  S i e r r a  
e n t e r p r i s e s .  
The p r e s e n t  g o v e r n m e n t  h a s  a d o p t e d  l a n d  d i s t r i b u t i o n  a s  t h e  
c e n t e r p i e c e  o f  i t s  p rogram t o  meet t h e  c u r r e n t  c r i s i s  o f  
c a m p e s i n o  e n t e r p r i s e s .  T h i s  i s  a complex  i s s u e  and i s  c u r r e n l y  
u n d e r  d e b a t e .  T a b l e  1.11 s h o w s  t h e  p r o g r e s s  made i n  a g r a r i a n  
reform and t h e  new l a n d  t e n u r e  s t r u c t u r e  i n  t h e  farm sec tor .  
1 .2 .2  I n f r a s t r u c t u r e  and i n s t i t u t i o n a l  o r g a n i z a t i o n :  p u b l i c  and 
p r i v a t e  
The p u b l i c  f a r m  s e c t o r  i s  o r g a n i z e d  i n t o  t h e  D e p a r t m e n t  o f  
A g r i c u l t u r e ,  S p e c i a l  P r o j e c t s ,  D e c e n t r a l i z e d  P u b l i c  I n s t i t u t i o n s  
and  P u b l i c  compan ies .  
L e D a r u  A -- 
The D e p a r t m e n t  o f  A g r i c u l t u r e  i s  t h e  c e n t r a l  agency  
r e g u l a t i n g  t h e  f a r m  sec to r ,  and  i t s  d u t i e s  a r e  t o  f o r m u l a t e  and  
d i r e c t  p o l i c i e s  f o r  t h e  s ec to r ;  and  t o  p l a n ,  s t a n d a r d i z e ,  
imp lemen t ,  s u p e r v i s e  and e v a l u a t e  r e g u l a t i o n s  f o r  t h e  s e c t o r .  
management  (Office o f  t h e  M i n i s t e r ;  and  Manager s ) ;  ( 2 )  c o n t r o l  
s e c t i o n  ( G e n e r a l  I n s p e c t i o n ) ;  ( 3 )  a d v i s o r y  s e c t i o n s  (Farm 
P l a n n i n g  Sector  Office; Off ice  of  L e g a l  C o u n s e l ;  and  G e n e r a l  
Off ice  o f  S c i e n t i f i c  Management) ;  (4) s u p p o r t  a g e n c i e s  ( G e n e r a l  
The D e p a r t m e n t ' s  o r g a n i z a t i o n a l  s t r u c t u r e  i n c l u d e s  ( 1  1 t o p  
T a b l e  1 .ll Summary of A g r a r i a n  Reform Land A l l o c a t i o n s  
by Type ( C u m u l a t i v e  1967-84) 
!Yd I r  r i g a  t ion 
ddd d -  S e l v a  .Land . , e- Anr.ac.lan -Ref- 1 _de ~ . T o t a l  -General. -- 
E n t .  ha  Fam. E n t .  h a  Fam. E n t .  Ha Fam. 
C o o p e r a t i v e s  629 2,228,312 102,984 561 2,143,174 99,461 68 85,138 3,523 
Campesino Groups 1,097 1,942,668 53,432 1,043 1,929,374 52,559 5 4  13,294 87 3 
Communit ies  688 1,403,273 161,140 688 19403,273 161,140 -- _- _- 
SAIS 58 2,698,156 51,126 58 2,671,464 51,126 -- 26,692" - 
I n d i v i d u a l  Al lo-  
c a t i o n s  -- 1,089,102 66,563 -- 547,267 42,723 -- 541,835 23,840 
Notes :  
1 E x p r o p r i a t e d ,  d o n a t e d  and  r e v e r t e d  f a r m s  ( f u n d o s )  
2 Government l a n d  
I n c r e a s e  f o r  SAIS Tupac Amaru 
( T . N . )  Worker-owned and -managed firms funded  w i t h  gove rnmen t  
c a p i t a l .  
N 
0 
I n  a d d i t i o n ,  283,147 h a  was t r a n s f e r r e d  t o  13 s o c i a l  p r o p e r t y  e n t e r p r i s e s  ( e m p r e s a s  d e  
p r o p r i e d a d  s o c i a l )  (T.N.) and  149,042 h a  t o  o t h e r  g o v e r n m e n t  a g e n c i e s ,  f o r  e x a m p l e ,  
u n i v e r s i t i e s .  
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Office o f  Management; G e n e r a l  Off ice  o f  R u r a l  P r o p e r t y  
R e g i s t r a t i o n ;  S e c t o r a l  Off ice  o f  S t a t i s t i c s ;  and G e n e r a l  Office 
o f  P u b l i c  A f f a i r s ) ;  (5) c e n t r a l  l i n e  a g e n c i e s  ( G e n e r a l  D e p a r t m e n t  
o f  Crops  and L i v e s t o c k ;  G e n e r a l  D e p a r t m e n t  o f  A g r i b u s i n e s s  and 
M a r k e t i n g ;  G e n e r a l  D e p a r t m e n t  o f  F o r e s t r y  and W i l d l i f e ;  and 
General D e p a r t m e n t  o f  A g r a r i a n  Reform and R u r a l  S e t t l e m e n t ) ;  and 
(6) d e c e n t r a l i z e d  a g e n c i e s  ( 2 4  R e g i o n a l  Off ices ,  w i t h  o n e  f o r  
e a c h  d e p a r t m e n t ) .  
Some i n v e s t m e n t  p r o j e c t s  r e q u i r e  s p e c i a l  management b e c a u s e  
o f  t h e i r  i m p o r t a n c e  t o  t h e  c o u n t r y ,  s i z e ,  c o s t ,  f i n a n c i n g  a n d / o r  
method o f  e x e c u t i o n .  To d a t e  t h e  f o l l o w i n g  have  been  
e s t a b l i s h e d :  
S p e c i a l  P r o j e c t  f o r  t h e  A g r i c u l t u r a l  S e c t o r  Program 
S p e c i a l  P r o j e c t  f o r  a Comprehens ive  Program on 
M a r k e t i n g  Farm P r o d u c t s  ( P R O C O M P R A )  
P r i v a t e  P r o j e c t  f o r  Comprehens ive  Development  ( P R I D I )  
S p e c i a l  P r o j e c t  f o r  Expanding  t h e  A g r i c u l t u r a l  F r o n t i e r  
S p e c i a l  P r o j e c t  on Land R e h a b i l i t a t i o n  i n  t h e  C o s t a  
S p e c i a l  P r o j e c t  f o r  a S e r v i c e s  Center on A u d i o v i s u a l  
by Modern iz ing  I r r i g a t i o n  (AFATER) 
( R E H A T I C  P l a n )  
T r a i n i n g  f o r  T e a c h e r s  (CESPAC) 
D e c e n w -  * UQnS 
These  a r e  execut ive  a g e n c i e s  o f  t h e  p u b l i c  f a r m  s e c t o r .  The 
N a t i o n a l  I n s t i t u t e  f o r  Expanding  t h e  A g r i c u l t u r a l  
F r o n t i e r  (INAF). R e s p o n s i b l e  f o r  i m p l e m e n t i n g  a c t i v i t i e s  t o  
b r i n g  n e w  l a n d  i n t o  p r o d u c t i o n  by e x e c u t i n g  p r o j e c t s  
f o r  i r r i g a t i o n #  improved  i r r i g a t i o n ,  l a n d  r e c o v e r y  and 
r e h a b i l i t a t i o n ,  and d e v e l o p m e n t  o f  l a n d s  i n  t h e  S e l v a  and 
C e j a  d e  S e l v a .  
N a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  and Development  
I n s t i t u t e  ( I N I P A ) .  R e s p o n s i b l e  f o r  a g r i c u l t u r a l  r e s e a r c h ,  
f o l l o w i n g  f o u r  have  been  e s t a b l i s h e d :  
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e x t e n s i o n ,  and  p r o m o t i o n .  A l s o  p r o m o t e s  r u r a l  m a r k e t i n g  of  
a g r i c u l t u r a l  p r o d u c t s .  
N a t i o n a l  F o r e s t r y  and W i l d l i f e  I n s t i t u t e  (INFOR). 
C o n d u c t s  f o r e s t r y ,  w i l d l i f e ,  and f o r e s t r y  a g r i b u s i n e s s  
research, e x t e n s i o n  and  p r o m o t i o n  work and  p r o v i d e s  se rv ices  
f o r  these  a c t i v i t i e s .  Also  i m p l e m e n t s  s p e c i a l  p r o j e c t s  on  
c o n s e r v a t i o n  and r a t i o n a l  u t i l i z a t i o n  of f o r e s t  and  
l i v e s t o c k  r e s o u r c e s .  
C o n d u c t s  research  and  p r o m o t i o n  of a g r o i n d u s t r i e s .  
N a t i o n a l  I n s t i t u t e  on A g r i b u s i n e s s  Development  ( I N D A ) .  
These  n a t i o n a l  i n s t i t u t e s  may h a v e  d e c e n t r a l i z e d  o r  r e g i o n a l  
a g e n c i e s  s u c h  a s  I N I P A  and  INFOR, u n d e r  them. T h e  I N I P A  h a s  18 
a g r i c u l t u r a l  research  and  p r o m o t i o n  c e n t e r s  ( C I P A )  t h r o u g h o u t  t h e  
c o u n t r y ,  w o r k i n g  i n  c o n j u n c t i o n  w i t h  t h e  c o r r e s p o n d i n g  n a t i o n a l  
b u r e a u s  of t h e  M i n i s t r y  o f  A g r i c u l t u r e .  INFOR h a s  f o r e s t  and  
l i v e s t o c k  c e n t e r s  (CENFOR), w h i c h  a r e  d e c e n t r a l i z e d  a g e n c i e s  t o  
c a r r y  o u t  i n  t h e i r  a s s i g n e d  a r e a s  t h e  a c t i v i t i e s  r e q u i r e d  t o  
a t t a i n  i n s t i t u t i o n a l  o b j e c t i v e s  and  t a r g e t s .  I n  a d d i t i o n ,  t h e r e  
a r e  i r r i g a t i o n  d i s t r i c t s  i n  v a l l e y s  o r  b a s i n s  f o r  d i s t r i b u t i o n  
and  management of water r e s o u r c e s .  
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The N a t i o n a l  Company f o r  M a r k e t i n g  I n p u t s  ( E N C I )  r e p r e s e n t s  
t h e  g o v e r n m e n t  i n  domestic and f o r e i g n  m a r k e t i n g  of a g r i c u l t u r a l  
p r o d u c t s ,  farm i n p u t s ,  and  food  p r o d u c t s  and  i n p u t s .  
O t h e r  p u b l i c  c o m p a n i e s  c o n n e c t e d  w i t h  a g r i c u l t u r e  a r e  
o r g a n i z e d  a s  s t a t e  c o m p a n i e s  g o v e r n e d  by  p r i v a t e  law and i n c l u d e :  
C o r p o r a t i o n  f o r  M a r k e t i n g  L i v e s t o c k  P r o d u c t s  ( E M C O P E S A ) ,  
C o r p o r a t i o n  f o r  W h o l e s a l e  Markets ( E M M S A ) ,  C o r p o r a t i o n  f o r  t h e  
Deve lopmen t  and  E x p l o i t a t i o n  of O i l  P a l m  (EMDEPALMA S.A.), Amazon 
L i v e s t o c k  C o r p o r a t i o n  ( E G A S A ) ,  Rice M a r k e t i n g  C o r p o r a t i o n  ( E C A S A )  
and  N a t i o n a l  Cocoa C o r p o r a t i o n  ( E N A C O ) .  
z a t i o n :  e n t r e p r e n e u r i a l  p r o d u c e r s  and  farmers '  o r g a n i z a t i o n s .  
E n t r e p r e n e u r i a l  o r g a n i z a t i o n s  f o r  p r o d u c e r s  i n c l u d e :  a g r a r i a n  
The p r i v a t e  farm sector  shows two  g e n e r a l  k i n d s  o f  o r g a n i -  
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p r o d u c e r s  c o o p e r a t i v e s ,  low- income farmers '  a s s o c i a t i o n s ,  
i n d i v i d u a l  f a r m e r s ,  a g r i b u s i n e s s e s  and  m a r k e t i n g  compan ies .  
F a r m e r s  a s s o c i a t i o n s  t a k e  many fo rms  and  c a t e r  t o  a w i d e  
r a n g e  o f  i n t e r e s t s .  T h e r e  a r e  s e v e n  n a t i o n a l  o r g a n i z a t i o n s :  t h e  
Campes ino  C o n f e d e r a t i o n  o f  P e r u  (CCP); t h e  N a t i o n a l  Center f o r  
Campes ino  E n t e r p r i s e s  ( C E N E C A M P ) ;  t h e  G e n e r a l  C o n f e d e r a t i o n  o f  
P e r u v i a n  Campes inos  (CCCP); t h e  N a t i o n a l  A g r a r i a n  C o n f e d e r a t i o n  
( C N A ) ;  t h e  Committee f o r  t h e  D e f e n s e  o f  Smal l  and  Medium F a r m e r s  
( C O D E A C R O ) ;  t h e  R u r a l  A c t i o n  F r o n t  (FAR); and  t h e  N a t i o n a l  
A g r a r i a n  O r g a n i z a t i o n  ( O N A ) .  T h e r e  a r e  a l s o  21  o t h e r  n a t i o n a l  
o r g a n i z a t i o n s  l i k e  t h e  commit tees  f o r  I n d i v i d u a l  P r o d u c t s ,  t h e  
Coffee Growers and S u g a r  P r o d u c e r s  F e d e r a t i o n s ,  t h e  P o u l t r y  
R a i s e r s ,  and  v a r i o u s  l i v e s t o c k  a s s o c i a t i o n s ,  among o t h e r s .  To 
g o v e r n  water  u s e ,  t h e r e  a r e  Users Boards and  I r r i g a t i o n  
Commit tees  i n  t h e  I r r i g a t i o n  Distr ic ts .  
1 .2 .3  H i s t o r y  o f  p r o d u c t  p r i c e s  
and 1980 t o  t h e  p r e s e n t .  Up t o  1968,  f o o d  p r o d u c t s  were s u b j e c t  
t o  s p e c i a l  p r i c e  c o n t r o l s .  A g e n c i e s  l i k e  t h e  m u n i c i p a l i t i e s  and  
t h e  N a t i o n a l  S u p p l y  C o r p o r a t i o n  ( C O N A P )  p e r f o r m e d  t h i s  f u n c t i o n .  
They were a s s i g n e d  t h e  s p e c i f i c  d u t y  t o  k e e p  t h e  c i t i e s ,  
e s p e c i a l l y  m e t r o p o l i t a n  L i m a ,  s u p p l i e d  w i t h  food a t  low p r i c e s .  
T h i s  c h a p t e r  c o v e r s  t h r e e  p e r i o d s :  be fo re  1968;  1969-79; 
I n  1969-79, s i g n i f i c a n t  c h a n g e s  were made i n  t h e  farm 
p r o d u c t  p r i c e  p o l i c y  t h r o u g h  t h e  new g e n e r a l  economic  p o l i c y ,  
whose farm m a r k e t i n g  p r o v i s i o n s  c a n  be summarized a s  f o l l o w s :  
( 1 )  S t r e a m l i n e  food d i s t r i b u t i o n  and  m a r k e t i n g  s y s t e m s  t o  e n s u r e  
t h a t  consumer  i n t e r e s t s  and  l e g i t i m a t e  p r o d u c e r  i n t e r e s t s  
a r e  e q u a l l y  p r o t e c t e d .  
i n  t h e  v a l u e  a d d e d  o f  p r o d u c t  p r o c e s s i n g  and  m a r k e t i n g .  
a g r i c u l t u r a l  s t r u c t u r e  and  i t s  r o l e  i n  medium-term f o o d  
p r o d u c t i o n .  
(2) Endeavor  t o  e n a b l e  p r o d u c e r s  t o  s h a r e  a s  f a r  a s  p o s s i b l e  
( 3 )  I n t e n s i f y  m a r k e t i n g  s t r u c t u r e  reform by c h a n g i n g  t h e  
( 4 )  E s t a b l i s h  and  i m p r o v e  t h e  p h y s i c a l  i n f r a s t r u c t u r e  o f  
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m a r k e t i n g  by e n c o u r a g i n g  p r i v a t e  i n i t i a t i v e  and  s t e p p i n g  i n  
t o  r e g u l a t e  t h e  s u p p l y  o f  farm p r o d u c t s  i n  wh ich  t h e  p r i v a t e  
s e c t o r  i s  n o t  i n t e r e s t e d .  
e x t e n d i n g  them t o  a w i d e r  r a n g e  o f  f o o d  c r o p s .  
(5) Expand t h e  use of i n s t r u m e n t a l l y  d i r e c t e d  p o l i c i e s  by 
The g o v e r n m e n t ' s  more a c t i v e  p a r t i c i p a t i o n  t h r o u g h o u t  t h e  
economy i s  r e f l e c t e d  i n  t h e  e s t a b l i s h m e n t  o f  a number  o f  p u b l i c  
c o m p a n i e s  i n v o l v e d  i n  p r o d u c t i o n  and  m a r k e t i n g  farm c o m m o d i t i e s .  
To e n s u r e  u r b a n  s u p p l i e s ,  CONAP was  r e p l a c e d  by t h e  P u b l i c  
Company f o r  A g r i c u l t u r a l  and  F i s h e r i e s  Serv ices  ( E P S A P )  i n  1969. 
T h e  w o r k  E P S A P  ( k n o w n  a s  EPSA s i n c e  1 9 7 1 )  was  t o  p e r f o r m  i n  
t h e o r y  was t o  i n c r e a s e  f a r m  p r o d u c t i o n  and  p r o d u c t i v i t y  by 
f a c i l i t a t i n g  t h e  m a r k e t i n g  o f  f i n a l  and  i n t e r m e d i a t e  c o m m o d i t i e s .  
I t  a l s o  was  r e s p o n s i b l e  f o r  e n s u r i n g  t h e  s u p p l y  and  s t a b i l i z i n g  
t h e  p r i c e s  of f a r m  p r o d u c t s .  EPSA engaged  i n  some m a r k e t i n g  of 
a number o f  s t a p l e s ,  i n c l u d i n g  p o t a t o e s ,  d o m e s t i c  w h e a t ,  
o i l s e e d s ,  f l i n t  m a i z e  and  legumes, and  had  a monopoly on r i ce  
m a r k e t i n g .  I n  1974,  i t  g a v e  t h e  S t a t e  Company f o r  M a r k e t i n g  F i s h  
Meal and  O i l  ( E P C H A P )  r e s p o n s i b i l i t y  f o r  m a r k e t i n g  e x p o r t s  o f  
c o t t o n  and  co f fee  and  f o r  i m p o r t i n g  a number  o f  f o o d s t u f f s  l i k e  
w h e a t ,  f l i n t  maize ,  g r a i n  sorghum and  r ice .  S t a r t i n g  t h a t  yea r ,  
t h e  N a t i o n a l  Company f o r  M a r k e t i n g  I n p u t s  ( E N C I )  h a d  a monopoly 
on m a r k e t i n g  f e r t i l i z e r s .  
D u r i n g  t h a t  p e r i o d ,  a number o f  s u p r e m e ,  m i n i s t e r i a l  and  
d e p a r t m e n t a l  l aws  and  r e s o l u t i o n s  were i s s u e d  t o  c o n t r o l ,  
r e g u l a t e  a n d / o r  m o n i t o r  p r i c e s .  Decree Law 17684  o f  J u n e  6 ,  
1969 ,  d e c l a r e d  b e e f ,  t u n a ,  " c a n a r i o "  b e a n s  ( f r e j o l  c a n a r i o ) ,  
w h i t e  p o t a t o e s  a n d  F r e n c h  b r e a d  t o  b e  c o n t r o l l e d  p r o d u c t s .  L a t e r  
it was  d e c i d e d  t h a t  p r i c e s  s u b j e c t  t o  c o n t r o l  would  b e  r e g u l a t e d  
u n d e r  Supreme R e s o l u t i o n s  and  would  b e  m o n i t o r e d  by m i n i s t e r i a l  
r e s o l u t i o n s .  Decree Law 21433 o f  1976 d i f f e r e n t i a t e d  b e t w e e n  two  
t y p e s  o f  p r i c e s :  ( a )  t h o s e  s e t  and  a d j u s t e d  by t h e  E x e c u t i v e  
B r a n c h  ( t h e s e  were s u b d i v i d e d  i n t o  c o n t r o l l e d  a n d  r e g u l a t e d ) ,  a n d  
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( b )  t h o s e  s e t  by  t h e  m a r k e t .  Supreme R e s o l u t i o n  0034-76-AL O f  
March 5 ,  1976,  a p p r o v e d  t h e  l i s t  of c o n t r o l l e d  and  r e g u l a t e d  
c o m m o d i t i e s  and t h e  r e s o l u t i o n  a u t h o r i z i n g  t h e  e s t a b l i s h m e n t  O r  
a d j u s t m e n t  o f  p r i c e s .  
Thus  p r i c e s  were c o n t r o l l e d  and  a d j u s t e d  by t h e  f o l l o w i n g  
methods :  ( a )  Supreme R e s o l u t i o n s ,  a p p r o v e d  by t h e  C o u n c i l  of 
M i n i s t e r s ,  ( b )  O t h e r  Supreme R e s o l u t i o n s ,  ( c )  M i n i s t e r i a l  
R e s o l u t i o n s ,  and  ( d )  Area Directors '  R e s o l u t i o n s .  R e g u l a t e d  
p r i c e s  c o u l d  b e  a d j u s t e d  by Area  Directors '  R e s o l u t i o n s  o r  by t h e  
r e g u l a t o r y  b o a r d s .  
Decree Law 18358 o f  Augus t  7 ,  1970,  e s t a b l i s h e d  t h e  Metro- 
p o l i t a n  Lima Food P r i c e  C o n t r o l  Board  ( JURPAL)  t o :  ( a )  s e t  
c o m m e r c i a l  p r o f i t  m a r g i n s  f o r  w h o l e s a l e  f o o d s  (L ima)  and r e t a i l  
foods  (Lima and  C a l l a o ) ,  and  ( b )  e s t a b l i s h  p e r i o d i c  p r i c e  l i s t s  
f o r  a l l  w h o l e s a l e  f o o d s .  The JURPAL was r e s p o n s i b l e  f o r  ca lcu-  
l a t i n g  " r e a s o n a b l e  p r o f i t  marg ins"  ( R P M )  f o r  b o t h  w h o l e s a l e r s  and  
r e t a i l e r s .  A c c o r d i n g  t o  t h e  l a w  e s t a b l i s h i n g  t h e m r  the RPMs con- 
s t i t u t e  f a i r  r e m u n e r a t i o n  f o r  i n v e s t e d  c a p i t a l  and f o r  l a b o r  a t  
t h e  w h o l e s a l e  and  r e t a i l  l e v e l .  
I n 1 9 7 6 ,  Decree Law 21433  o f  F e b r u a r y 2 1  a n d  S u p r e m e  Reso-  
l u t i o n  0034-76-AL o f  March 5 r e p e a l e d  t h e  p r o v i s i o n s  e s t a b l i s h i n g  
and  r e g u l a t i n g  JURPAL,  b u t  d i d  n o t  c h a n g e  i t s  d u t i e s .  The new 
p r o v i s i o n s  e s t a b l i s h e d  t h e  p r i c e  c o n t r o l  s y s t e m .  A t  t h e  same 
t ime,  M i n i s t e r i a l  R e s o l u t i o n  0151-76 P M / O N A S  of Augus t  1 2 ,  1976,  
s e t  up  n a t i o n a l  p r i c e  c o n t r o l  boa rds .  T h e i r  p u r p o s e  was t o  f i x  
p r i c e s  of  c o n t r o l l e d  f o o d s t u f f s  p e r i o d i c a l l y .  The main o b j e c t i v e  
was t o  r e c o n c i l e  t h e  i n t e r e s t s  o f  p r o d u c e r s ,  c o n s u m e r s  and  
m e r c h a n t s  w i t h  t h e  N a t i o n a l  P r o t e c t i o n  Sys t em t h a t  had  b e e n  
c r e a t e d .  
I n  p r a c t i c e ,  t h e  p r i c e  c o n t r o l  mechanism was a s  f o l l o w s :  
JURPAL g a t h e r e d  d a t a  on t h e  volume m a r k e t e d  i n  t h e  p r e v i o u s  weekr  
p r i c e s  i n  o t h e r  l o c a t i o n s ,  p r i c e s  i n  t h e  p r e v i o u s  p e r i o d  and  
26 
p r o d u c t i o n  c o s t s .  Wi th  t h i s  d a t a ,  i t  s e t  w h o l e s a l e  p r i c e s t  
wh ich ,  w i t h  t h e  r e t a i l e r s '  markup,  g a v e  t h e  c o n s u m e r  p r i c e .  T h i s  
p r o c e d u r e  was r e p e a t e d  w e e k l y  o r  e v e r y  two weeks. Each d e p a r t -  
ment  had  a JURPAL, and  t h e  l i s t  of c o n t r o l l e d  p r o d u c t s  and  t h e i r  
p r i c e s  was  i s s u e d  a u t o m a t i c a l l y  by e a c h  d e p a r t m e n t a l  JURPAL. 
Farm p r i c e s  were n o t  s e t .  The c o n c e p t s  i m p l i c i t  i n  t h i s  
mechanism showed s u b s t a n t i a l  i g n o r a n c e  o f  how farm p r o d u c t s ,  
e s p e c i a l l y  p e r i s h a b l e s ,  a r e  p roduced  and  m a r k e t e d .  
T h e s e  m e c h a n i s m s  o b v i o u s l y  d i d  n o t  p r o d u c e  t h e  e x p e c t e d  
resu l t s ,  s i n c e  t h e  c o n t r o l  p r i c e s  s e t  by t h e  J U R P A L s  s e l d o m  
r e f l e c t e d  t h e  a c t u a l  p r i c e s  p a i d  by t h e  consumer .  
I n  1 9 8 0 ,  a f u n d a m e n t a l  c h a n g e  was m a d e  i n  t h e  a p p r o a c h  t o  
p r i c e  s e t t i n g  f o r  farm p r o d u c t s ,  e s p e c i a l l y  f o o d s .  Decree L a w  02 
f o r  t h e  P r o m o t i o n  and  Development  o f  A g r i c u l t u r e ,  i s s u e d  i n  
November 1981,  s e t  f o r t h  t h e  new g o v e r n m e n t ' s  farm s e c t o r  
g u i d e l i n e s  t o  e n c o u r a g e  s t a p l e  f o o d  p r o d u c t i o n  and  m a r k e t i n g .  
A r t i c l e  11  of  t h i s  l a w  s t a t e s  t h a t  d o m e s t i c  farm p r o d u c t s  and  
b y p r o d u c t s  may b e  m a r k e t e d  t h r o u g h o u t  t h e  c o u n t r y ,  e x c e p t  f o r  t h e  
p r o v i s i o n s  of A r t i c l e s  9. 10,  19.  t h e  s p e c i a l  p r o v i s i o n  of t h i s  
l a w ,  o r  t h e  l a w s  on  n a r c o t i c  d r u g s .  Ar t i c l e  10 p r o v i d e s  t h a t ,  t o  
s a f e g u a r d  t h e  p r e s e r v a t i o n  and  p r o p e r  use of p l a n t  and  w i l d l i f e  
s p e c i e s ,  t h e  M i n i s t r y  o f  A g r i c u l t u r e  a n d  Food may i s s u e  
r e g u l a t i o n s  and  r e s t r i c t i o n s  on g a t h e r i n g ,  c a t c h i n g ,  h u n t i n g  o r  
m a r k e t i n g  them. Ar t ic le  1 9  e s t a b l i s h e d  t h a t  government,  s t a t e -  
owned o r  mixed  c o m p a n i e s  may, when n e c e s s a r y ,  r e g u l a t e  t h e  s u p p l y  
o r  c o n t r o l  t h e  p r i c e s  of s u c h  p r o d u c t s .  
The most s p e c i f i c  p r i c e  s e t t i n g  p r o v i s i o n  i s  c o n t a i n e d  i n  
Ar t ic le  1 5  o f  Decree Law 02, which  s t a t e s :  I n  e x c e p t i o n a l  
c i r c u m s t a n c e s ,  t h e  g o v e r n m e n t  may e s t a b l i s h  t h r o u g h  a Supreme  
Decree, w i t h  t h e  a p p r o v a l  o f  t h e  C o u n c i l  of Ministers,  t h e  l i s t  
o f  s t a p l e  f o o d  i n p u t s  a n d  o u t p u t s t h a t  w i l l  b e  s u b j e c t  t o  p r i c e  
c o n t r o l .  
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I n  a c c o r d a n c e  w i t h  Ar t ic le  1 5  o f  Decree L a w  0 2 ,  Supreme  
Decree 249-82-EFC o f  Augus t  20,  1982 ,  was i s s u e d .  It  p r o v i d e s :  
"The f o l l o w i n g  a r e  d e c l a r e d  t o  b e  s t a p l e  f o o d  i n p u t s  and  o u t p u t s  
s u b j e c t  t o  p r i c e  c o n t r o l :  u n h u l l e d  r i ce ,  y e l l o w  and  w h i t e  s u g a r ,  
d o m e s t i c a l l y  p roduced  o i l s e e d s  ( s o y b e a n s  and  ??tarwil t  - L u p i n u s  
t a r u s )  u s e d  f o r  i n d u s t r i a l  o i l s ,  c o t t o n s e e d ,  c o t t o n s e e d  k e r n e l s  
f o r  i n d u s t r i a l  o i l ,  c o t t o n s e e d  meal, raw v e g e t a b l e  o i l ,  h a r d  
y e l l o w  m a i z e  and  g r a i n  so rghum,  w h e a t  f o r  m i l l i n g  and  whea t  
b y p r o d u c t s ,  w h e a t  f l o u r  f o r  b r e a d  and  p a s t a s ,  d r y  b u t t e r f a t  o r  
b u t t e r  o i l ,  f r e s h  m i l k  f o r  p r o c e s s i n g  p l a n t s ,  r e c o m b i n e d ,  
e v a p o r a t e d  m i l k  ( d o m e s t i c )  and  f a t - f r e e  m i l k  powder  ( i m p o r t e d ) ,  
and  w h o l e  powdered  m i l k  packaged  and  m a r k e t e d  by t h e  E N C I .  
The M i n i s t r y  o f  A g r i c u l t u r e  s e t s  p r i c e s  on farm i n p u t s  and 
o u t p u t s  and  s t a p l e  f o o d s t u f f s  s u b j e c t  t o  p r i c e  c o n t r o l ,  a f t e r  
o b t a i n i n g  t h e  o p i n i o n  o f  t h e  G e n e r a l  D e p a r t m e n t  o f  Economic 
A f f a i r s  o f  t h e  M i n i s t r y  of Economics, F i n a n c e  and  Commerce. 
The o n l y  s p e c i a l  p r o v i s i o n  o f  Decree Law 02  p r o v i d e s  t h a t  i n  
e x c e p t i o n a l  c a s e s  t h e  g o v e r n m e n t  mays u n d e r  a Supreme Decree i n  
a c c o r d a n c e  w i t h  t h e  p r o v i s i o n s  of  Ar t ic les  114 and  117  o f  t h e  
S t a t e  P o l i t i c a l  C o n s t i t u t i o n ,  e s t a b l i s h  mechan i sms  t o  r e g u l a t e  
o r  c o n t r o l  t h e  m a r k e t i n g  o f  t h e  main f a r m  p r o d u c t s  and i n p u t s .  
I n  a p p l i c a t i o n  o f  t h i s  S p e c i a l  P r o v i s i o n ,  and  a t  t h e  time of 
t h e  n a t u r a l  d i s a s t e r s  t h a t  o c c u r r e d  i n  March 1983 and  F e b r u a r y  
1984,  Supreme Decrees 094-83-EFC and  057-84-EFC, r e s p e c t i v e l y ,  
a p p r o v e d  t h e  l i s t s  o f  s t a p l e  f o o d s t u f f s  t e m p o r a r i l y  s u b j e c t  t o  
p r i c e  c o n t r o l  and i n d i c a t e d  t h e  maximum consumer  p r i c e s .  Bo th  
d e c r e e s  were i n  e f f e c t  f o r  n o  more t h a n 6 0  c a l e n d a r  d a y s  f r o m  
t h e i r  p u b l i c a t i o n  i n  t h e  O f f i c i a l  G a z e t t e  " E l  Peruano. t f  
1 .2 .4  P e r f o r m a n c e  i n  t h e  p a s t  and t h e  p r e s e n t  
P e r u v i a n  economy h a s  u n d e r g o n e  s u b s t a n t i a l  c h a n g e s  i n  r e c e n t  
d e c a d e s .  T a b l e  1.4 shows  t h a t  t h e  f a r m  s e c t o r  s t e a d i l y  l o s t  
I n  t h e  c o n t e x t  o f  t h e  d e v e l o p m e n t  model  i t  h a s  f o l l o w e d ,  t h e  
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g r o u n d  i n  g r o s s  domes t i c  p r o d u c t  (GDP) from 1950 t o  1982. 
D e c l i n i n g  from a p r e d o m i n a n t  s h a r e  o f  o n e - f o u r t h  o f  GDP i n  1950, 
i t  now c o n t r i b u t e s  o n l y  12  p e r c e n t  b e c a u s e  o f  t h e  e m e r g e n c e  o f  
o t h e r  s e c t o r s  ( m i n i n g ,  m a n u f a c t u r i n g  and  t e r t i a r y  s e c t o r s ) .  T h i s  
d e v e l o p m e n t  i s  d u e  t o  e a g e r n e s s  t o  m o d e r n i z e  t h e  economy by 
i n d u s t r i a l i z a t i o n  t h r o u g h  i m p o r t  s u b s t i t u t i o n ,  w h i c h  g e n e r a t e d  
t h e  u r b a n i z a t i o n  p r o c e s s  t h a t  r e s u l t e d  i n  t h e  f o l l o w i n g :  
r u r a l  a r e a s  by f o r c i n g  unemployed  a n d  u n d e r e m p l o y e d  
c a m p e s i n o s  t o  e m i g r a t e .  
a n  u n c o o r d i n a t e d  f i n a l - g o o d s  m a n u f a c t u r i n g  s e c t o r  t h a t  u s e s  
c a p i t a l - i n t e n s i v e  t e c h n o l o g y  a n d  i s  t o o  d e p e n d e n t  on 
f o r e i g n  c a p i t a l .  N o n e t h e l e s s ,  t h i s  s e c t o r  d i d  become t h e  
main  g e n e r a t o r  o f  GDP -- n e a r l y  o n e - f o u r t h ,  twice t h e  farm 
sec to r ' s  s h a r e .  However, b e c a u s e  of i t s  e m p h a s i s  o n  t e c h -  
n o l o g y ,  i t  d i d  n o t  s u c c e e d  i n  g e n e r a t i n g  t h e  employment  
hoped  f o r .  
Farm e m i g r a n t s  n o t  a b s o r b e d  by  i n d u s t r y  j o i n e d  t h e  
l a r g e  c o n t i n g e n t  of  t h e  u n d e r e m p l o y e d  i n  u n s k i l l e d  t e r t i a r y  
sec tors .  However,  t h e s e  s e c t o r s '  s h a r e  o f  GDP a c t u a l l y  
d r o p p e d  by  a p e r c e n t a g e  p o i n t  i n s t e a d  o f  r i s i n g ,  p r o b a b l y  
because o f  d e f i c i e n c i e s  i n  t h e  n a t i o n a l  a c c o u n t i n g  s y s t e m ,  
w h i c h  d o e s  n o t  v a l u e  GDP g e n e r a t e d  o u t s i d e  t h e  formal 
s ec to r  of t h e  economy. 
o u t p u t  a s  a r e s u l t  of s t r e n g t h e n i n g  t h e  l f enc laves l l  t h a t  d a t e  
back t o  c o l o n i a l  times a n d  b e c a u s e  of  u s i n g  i n c r e a s i n g l y  
c a p i t a l - i n t e n s i v e  t e c h n o l o g y .  T h i s  e x p l a i n s  why m i n i n g  
unemploymen t ,  w h i c h  i s  v e r y  s m a l l  anyway,  d e c l i n e d  d u r i n g  
t h e  p e r i o d  c o n s i d e r e d .  
D e c r e a s e d  farm p r o d u c t i o n  h a s  s t e a d i l y  d e p o p u l a t e d  
I n d u s t r i a l i z a t i o n  by  import  s u b s t i t u t i o n  h a s  p r o d u c e d  
A t  t h e  same t ime ,  t h e  m i n i n g  s ec to r  n e a r l y  d o u b l e d  i t s  
T a b l e  1.12 s u m m a r i z e s  t h e  g r o w t h  t r e n d s  o f  d i s a g g r e g a t e d  
sectors  of GDP f o r  s e v e r a l  t ime  p e r i o d s  from 1950  t o  1980. The 
t a b l e  s h o w s t h a t  GDP r o s e  3.5 p e r c e n t a  y e a r  i n  b u t  s l o w e d  down 
s u b s t a n t i a l l y  i n  t h e  s e c o n d  h a l f  of e a c h  d e c a d e  o v e r  t h e  l a s t  
T a b l e  1.12 GDP Growth Rate by Sec to r  (1950-82)* *  
_up-. . - .  . - ~ __L_L. ~~ 
Years  T o t a l  Elect  r ic i t  y , 
G D P  Farming  F i s h i n g  Mining  M a n u f a c t u r i n g  C o n s t r u c t i o n  Gas ,  Water O t h e r s *  
1950-54 6.1 2.6 6.3 8.8 9 - 4  14.5 8.3 5.2 
1955-59 3.8 1.8 35.6 2.9 4 - 9  -2 .o 8.2 4.5 
1960-64 6.6 2.9 25.0 3.8 7.2 6.4 10.1 6.5 
1965-69 3.3 3.0 5.4 4.0 3 - 6  -3.5 7.2 3.6 
1970-74 4.6 0.9 -17.3 2.9 6.1 12.3 10.1 6.3 
1975-79 1.2 0.6 9.3 11.8 -0.1 -5.0 10.0 0.8 
1950-82 3.5 0.1 7.6 5.0 4.5 3.9 8.9 4.0 
N 
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1950-68 5.3 2.3 17.7 6.8 7 - 1  
1968-79 3.3 1.8 -3.1 4.8 3.4 
1963-68 4.4 2.5 7.9 4.7 5.4 
1968-73 4.0 2.8 -16.7 2.8 4 - 6  
1973-79 2.7 1 .o 10.0 6.6 2.4 
1980-82 0.1 0.1 -0.1 0.0 0.0 
3.6 9.0 4.9 
4.4 8.9 4.1 
0.4 7 .8  3.6 
9.9 8.1 5.3 
0.1 9.5 3.1 
0.1 0.1 0.1 
Notes:  * I n c l u d e s :  t r a d e ,  t r a n s p o r t a t i o n ,  f i n a n c e ,  h o u s i n g  and s e rv i ces .  
** 1979 f i g u r e s  a r e  e s t i m a t e d .  
Source :  
N a t i o n a l  A c c o u n t s  of  P e r u  1950-79, N a t i o n a l  P l a n n i n g  I n s t i t u t e ,  P r e p a r e d  by ODR-OSPA. 
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t h ree  decades. I n  a d d i t i o n ,  t h e  3.3 p e r c e n t  CDP g r o w t h  i n  
1968-79 i s  be low t h e  3.5 p e r c e n t  l o n g - t e r m  g r o w t h  t r e n d  o f  
1950-82. T h i s  s l o w e r  g r o w t h  i-s d u e  t o  t h e  P e r u v i a n  r e c e s s i o n  
t h a t  s t a r t e d  i n  1974. 
The g r o w t h  c y c l e s  and  t h e  c r i t i c a l  p e r i o d s  a r e  l a r g e l y  
e x p l a i n e d  by  t h e  a v a i l a b i l i t y  o f  w a t e r ,  wh ich  is  a severe 
c o n s t r a i n t  on f a r m  o u t p u t .  T h i s  e x p l a i n s  t h e  s h a r p  c o n t r a c t i o n  
i n  t h e  d r o u g h t  p e r i o d s  of 1955-60, 1968 and  s t a r t i n g  i n  1976.  
Under  t h e  g o v e r n m e n t ' s  p r o m o t i o n  a n d  p r i c e  s u p p o r t  p o l i c i e s ,  
r i c e  and m a i z e  o u t p u t  i n c r e a s e d  s u b s t a n t i a l l y  f rom 1960 t o  1984. 
C o f f e e  o u t p u t  more t h a n  d o u b l e d  because o f  good p r i c e s  i n  t h e  
w o r l d  m a r k e t .  I n  c o n t r a s t ,  t h e  w h e a t  p o l i c y  d i s c o u r a g e d  
p r o d u c t i o n .  C o t t o n  was a f f e c t e d  by  a c o m b i n a t i o n  o f  f a c t o r s ,  
s u c h  a s  l o w  w o r l d  p r i c e s ,  severe p r o b l e m s  w i t h  c o o p e r a t i v e s  
p r o d u c t i o n ,  and  t h e  p i n k  bo l lworm.  S u g a r  p r o d u c e r s  c o o p e r a t i v e s  
a r e  bese t  w i t h  p r o b l e m s  r e s u l t i n g  f rom t o o  l i t t l e  o r  t o o  much 
w a t e r .  The same i s  t r u e  f o r  o t h e r  c r o p s .  
The main t r a d i t i o n a l  f a rm e x p o r t s  are:  c o t t o n r  s u g a r r  
c o f f e e ,  and  wool.  C o t t o n  and  s u g a r  a r e  p roduced  i n  t h e  C o s t a ,  
c o f f e e  i n  t h e  C e j a  d e  S e l v a ,  and wool i n  t h e  S i e r r a .  E x c e p t  f o r  
c o f f e e ,  t h e  i m p o r t a n c e  o f  these  p r o d u c t s  d a t e s  f rom t h e  l a s t  
c e n t u r y  b e c a u s e  t h e i r  p r o d u c t i o n  i s  c l o s e l y  a s s o c i a t e d  w i t h  t h e  
economy's  e m p h a s i s  on f o r e i g n  t r a d e .  
I n  t h e  f i r s t  h a l f  o f  t h e  2 0 t h  c e n t u r y ,  b o t h  c o t t o n  and  s u g a r  
p r o d u c t i o n  were c h a r a c t e r i z e d  b y  h e a v y  c o n c e n t r a t i o n  o f  
o w n e r s h i p ,  f o r e i g n  c a p i t a l ,  and  c e n t r a l i z e d  p r o d u c t i o n ,  c a u s i n g  a 
s h a r p  i n e q u a l i t y  i n  t h e  d i s t r i b u t i o n  o f  w e a l t h  and income i n  t h e  
r u r a l  p o p u l a t i o n .  E x p o r t - o r i e n t e d  a g r i c u l t u r e  d e v e l o p e d  
t e c h n o l o g y  i n n o v a t i o n s  b e c a u s e  o f  t h e  n e e d  t o  meet c o m p e t i t i o n  i n  
t h e  w o r l d  m a r k e t .  E x p o r t  a g r i c u l t u r e  became r e c e p t i v e  t o  
a d a p t i n g  t e c h n o l o g y  and  t r a n s m i t t e d  i t  t o  s m a l l e r - s c a l e  
a g r i c u l t u r e  f o r  b o t h  t h e  e x p o r t  and  t h e  d o m e s t i c  m a r k e t s .  F o r  
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example, t h e  l a r g e  sugar  p l a n t a t i o n s  s e t  u p  a g r i c u l t u r a l  r e sea rch  
c e n t e r s ,  w h i c h  experimented on new crop  v a r i e t i e s  and new types  
o f  f e r t i l i z e r .  The s t i m u l u s  o f  t h e  f o r e i g n  market a l s o  l e d  t o  
experimentat ion w i t h  new v a r i e t i e s  of  co t ton .  
The predominance o f  expor t -or ien ted  a g r i c u l t u r e  promoted t h e  
spread of  c a p i t a l i s t  farming. E x p o r t  a g r i c u l t u r e  a l s o  l e d  t o  t h e  
Predominance of t h e  landowning o l iga rchy  a s  a dominant s e c t o r  i n  
t h e  power s t ruc tu re ,  b u t  t h i s  s e c t o r  was ous ted  i n  t h e  a g r a r i a n  
reform. 
Although t h e  c o a s t a l  region has  n a t u r a l  advantages f o r  t h e s e  
c r o p s  b e c a u s e  o f t h e  h i g h  s o i l  y i e l d  t h a t  e n a b l e s  i t  t o  compete  
i n  t h e  world market,  a g r i b u s i n e s s  and product ion i n  genera l  have 
i n  r e c e n t  decades experienced cont inuous c o s t  i n c r e a s e s ,  w h i c h  
have r e s u l t e d  i n  a lower r e t u r n  from t h e s e  crops.  Along w i t h  
t h i s  r i s e  i n  c o s t a ,  t h e  domest ic  market expansion i n  t h e  l a s t  two 
decades has  l e d  t o  a s u b s t a n t i a l  i n c r e a s e  i n  domest ic  demand, and 
economic po l i cy  h a s  placed c o n s t r a i n t s  on p r i c e s ,  so i n  recent  
y e a r s  domestic p r i c e s  have maintained below world p r i c e .  
Along w i t h  t h e s e  t r a d i t i o n a l  expor t  p roducts  t h e r e  i s  a wide 
range of n o n t r a d i t i o n a l  products  -- cocoa beans,  f r e s h  g a r l i c ,  
t a r a ,  asparagus,  Annato c o l o r a n t ,  sweet maize, raw tobacco,  
B r a z i l  n u t s  and c h e s t n u t s ,  t e a ,  beans, onions,  avocados, melons, 
l e a f  cocoa, cochinea l  and o t h e r  i n s e c t s .  
I n  farm impor ts ,  t he re  has  b e e n  an a lmos t  c o n s t a n t  i n c r e a s e  
i n  food impor t s ,  p r i m a r i l y  w h e a t ,  maize, m i l k  p roducts ,  and 
o i l s e e d s .  The main reason f o r  t h i s  i s  t h e  f a r m  expor t  model 
f o l l o w e d ,  w h i c h  gave p r i o r i t y  t o  expor t -or ien ted  product ion and 
neglec ted  food product ion f o r  t h e  domest ic  market. T h u s  foods 
were mainly produced on marginal  land on sma l l  fa rms ,  w i t h  l i t t l e  
technology and no access  t o  c r e d i t .  
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However, t h e r e  i s  a growing awareness of  t h e  need t o  
s t i m u l a t e  domest ic  product ion of f o o d s t u f f s ,  p a r t i c u l a r l y  now 
when f o r e i g n  exchange f o r  food impor t s  i s  i n c r e a s i n g l y  d i f f i c u l t  
t o  o b t a i n  because of  t h e  world market c r i s i s .  
1.2.5 Po l i cy  f a c t o r s  t h a t  d i r e c t l y  o r  i n d i r e c t l y  a f f e c t  t h e  
market 
The food problem is  of  p r i m e  importance f o r  t h e  farm s e c t o r ,  
and i t s  s o l u t i o n  invo lves  both product ion t e c h n o l o g i e s  and s o c i a l  
and p o l i t i c a l  f a c t o r s .  T h i s  problem r e q u i r e s  a concer ted  e f f o r t  
by  everyone, and government p o l i c y  m u s t  be aimed a t  s o l v i n g  it. 
At t en t ion  m u s t  be paid t o  i n c r e a s i n g  product ion;  changing c rop ,  
income d i s t r i b u t i o n ,  and consumption p a t t e r n s ;  economic and 
p o l i t i c a l  d e c e n t r a l i z a t i o n ;  a g r i b u s i n e s s  development; r educ t ion  
o r  e l i m i n a t i o n  o f  t h e  p r e s e n t  a g r i b u s i n e s s  f o r e i g n  dependence, 
and so on. Consequently, t h e  fo l lowing  a s p e c t s ,  which of  cour se  
a r e  no t  t h e  only ones t h a t  m u s t  b e  taken  i n t o  c o n s i d e r a t i o n ,  a r e  
t i e d  t o g e t h e r ,  o r  t o  p u t  i t  another  way, make sense  only  i f  they 
a r e  approached a s  components of  a comprehensive food p o l i c y .  
Po l i cy  f a c t o r s  t h a t  have a f f e c t e d  t h e  s e c t o r  i n c l u d e  t h e  
C r e d i t :  Farm c r e d i t  i s  mainly provided by  t h e  Banco Agrar io  
fo l lowing:  
d e l  P e r u  and by l end ing  i n t e r m e d i a r i e s .  The law a g a i n s t  
mortgaging land  makes i t  imposs ib l e  t o  o b t a i n  l o a n s  from p r i v a t e  
banks. T h e  Banco Agrar io  s e r v e s  only 1 4  pe rcen t  of  t h e  f a r m e r s ,  
and most l o a n s  a r e  made f o r  t h r e e  crops:  r i c e ,  c o t t o n ,  and 
pota toes .  The government's p a r t i c i p a t i o n  i n  market ing r i c e  and 
c o t t o n  has  caused problems f o r  f a rmers  because of  excess ive  
de l ays  in payment f o r  t h e i r  products .  Cur ren t ly ,  t h e  Banco 
Agrar io  does no t  have enough funds t o  s e r v e  i t s  r e g u l a r  
borrowers.  N e w  t echno log ie s  a r e  expensive,  and i f  f i n a n c i n g  i s  
n o t  a v a i l a b l e  when needed, i nc reased  product ion  w i l l  n o t  be 
f e a s i b l e .  
P r i ces :  P r i c e  c o n t r o l s  on farm p roduc t s  have h e l d  down 
ou tpu t  i n  t h e  s e v e n t i e s .  In t h e  e i g h t i e s ,  changes have been made 
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i n  t h i s  p o l i c y ,  and  f o r  c o m m o d i t i e s  p a r t l y  p r o d u c e d  by t h e  
g o v e r n m e n t  ( r i c e  a n d  m a i z e ) ,  t h e  p r i c e s  s e t  h a v e  f a v o r e d  f a r m e r s .  
The  government  h a s  m a i n t a i n e d  a m i s t a k e n  p o l i c y  of 
s u b s i d i z i n g  i m p o r t e d  f o o d s  ( w h e a t ,  m a i z e ,  s o y b e a n s ,  m i l k ) ,  w h i c h  
i n  a d d i t i o n  t o  e n c o u r a g i n g  t h e i r  c o n s u m p t i o n  b e c a u s e  o f  t h e  lower 
P r i c e  h a s  k e p t  d o m e s t i c  p r o d u c e r s  from g e t t i n g  r e a l i s t i c  p r i c e s .  
I n p u t s :  The  p r o t e c t i o n  g i v e n  t o  d o m e s t i c  i n d u s t r y  h a s  b e e n  
p r e j u d i c i a l  t o  a g r i c u l t u r e .  F a r m e r s  h a v e  h a d  t o  pay  h i g h e r  
p r i c e s  f o r  m a c h i n e r y ,  e q u i p m e n t ,  motors ,  pumps ,  f e r t i l i z e r s ,  
e tc . ,  t h a n  t h e y  w o u l d  h a v e  i f  t h e y  c o u l d  h a v e  i m p o r t e d  t h o s e  
i n p u t s .  
M a r k e t i n g :  G o v e r n m e n t  m a r k e t  i n t e r v e n t i o n  h a s  i n  j u r e d  
c o t t o n ,  w h e a t  a n d  m a i z e  farmers, b u t  h a s  b e n e f i t e d  r i c e  g r o w e r s .  
The  l a t t e r  h a v e  m a r k e t  s e c u r i t y  a n d  p r i o r i t y  c r e d i t  s u p p o r t ,  
w h i c h  h a s  e n c o u r a g e d  t h e m  t o  i n c r e a s e  t h e  a r e a  sown.  
Land O w n e r s h i p :  The c o m p u l s o r y  e s t a b l i s h m e n t  o f  f a r m e r s  
a s s o c i a t i o n s  w i t h o u t  p r o v i d i n g  a d v i c e  o r  t r a i n i n g  t o  t h e i r  
l e a d e r s  h a s  c a u s e d  a d e t e r i o r a t i o n  i n  t h e  t e c h n i c a l  l e v e l  a n d  
mora le  of  t h o s e  i n s t i t u t i o n s '  members. An acce le ra t ed  l a n d  
d i s t r i b u t i o n  p r o g r a m  i s  now u n d e r  way. 
Exchange  P o l i c y :  M a i n t e n a n c e  of an u n r e a l i s t i c  e x c h a n g e  
r a t e  h a s  b e e n  p r e j u d i c i a l  t o  e x p o r t s  o f  f a r m  p r o d u c t s  and  h a s  
e n c o u r a g e d  i m p o r t s  o f  f o o d s t u f f s  t h a t  c o m p e t e  u n f a i r l y  w i t h  
d o m e s t i c  p r o d u c t i o n .  
b e e n  a s s i g n e d  t o  i r r i g a t i o n  p r o j e c t s  i n  t h e  C o s t a  a n d  t o  h i g h -  
ways  i n  t h e  S e l v a  t o  e x p a n d  t h e  a g r i c u l t u r a l  f r o n t i e r ,  b u t  
i n v e s t m e n t s  a n d  a c t i v i t i e s  t o  i n c r e a s e  p r o d u c t i v i t y  h a v e  b e e n  
n e g l e c t e d .  I n  1980, g r e a t e r  s u p p o r t  a n d  p r i o r i t y  f o r  r e s e a r c h  
and  e x t e n s i o n  work  w a s  i n i t i a t e d ,  b u t  t h i s  e f f o r t  i s  s t i l l  
o b v i o u s l y  i n s u f f i c i e n t .  
c o n s e r v a t i o n  p o l i c y .  S o i l  s a l i n i z a t i o n  i n  t h e  C o s t a  a n d  e r o s i o n  
i n  t h e  S i e r r a  a n d  t h e  Se lva  a r e  i n c r e a s i n g .  
I m p o r t s :  
B r i n g i n g  N e w  Land i n t o  P r o d u c t i o n :  Excessive p r i o r i t y  h a s  
S o i l  a n d  Water C o n s e r v a t i o n :  T h e r e  i s  no s o i l  a n d  water  
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2 N a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  System 
The N a t i o n a l  Farm R e s e a r c h ,  E x t e n s i o n  a n d  E d u c a t i o n  S y s t e m  
was g i v e n  a h i g h  p r i o r i t y  i n  t h e  l a t e  s i x t i e s ,  b u t  d e t e r i o r a t e d  
i n  t h e  s e v e n t i e s ,  l o s i n g  much o f  i t s  s t a f f  a n d  b u d g e t .  Research 
a c t i v i t i e s  ove r  t h e  l a s t  two d e c a d e s  were m a i n l y  d e s i g n e d  t o  meet 
t h e  r e q u i r e m e n t s  o f  t h e  C o s t a .  The  main c r o p s  i n v e s t i g a t e d  were 
s u g a r c a n e ,  c o t t o n ,  r i c e ,  m a i z e ,  b e a n s ,  p o t a t o e s  a n d  sweet 
p o t a t o e s .  The  p r i v a t e  s e c t o r  had  a n  e x c e l l e n t  r e s e a r c h  i n f r a -  
s t r u c t u r e  f o r  s u g a r c a n e  a n d  c o t t o n .  L i v e s t o c k  r e s e a r c h  was  
n e g l e c t e d ,  w i t h  t h e  m a i n  w o r k  i n  t h i s  a r e a  b e i n g  d o n e  i n  u n i -  
v e r s i t i e s  ( S a n  Marcos-Ivita and  La M o l i n a ) .  
I n  t h e  s e v e n t i e s ,  t h e  P e r u v i a n  G o v e r n m e n t  a s s i g n e d  t o p  
p r i o r i t y  t o  a g r a r i a n  reform, s o  p r o f e s s i o n a l  p e r s o n n e l  
( p a r t i c u l a r l y  e x t e n s i o n  a g e n t s )  a n d  b u d g e t  resources  were 
a l l o c a t e d  t o  t h i s  work a n d  r e s e a r c h  s u p p o r t  was c u t  s u b s t a n t i a l -  
l y .  I n  t h i s  p e r i o d ?  r e s e a r c h  on s u g a r c a n e  a n d  c o t t o n  was h a l t e d ,  
and  t h e  E x p e r i m e n t a l  S t a t i o n s  o f  t h e  F a r m e r s  A s s o c i a t i o n s  were 
p l a c e d  u n d e r  t h e  new a g r a r i a n  o r g a n i z a t i o n s .  The  p r i v a t e  
r e s e a r c h  s y s t e m  was v i r t u a l l y  d i s m a n t l e d ,  a n d  t h e  p r i v a t e  s ec to r  
no  l o n g e r  a s s i g n e d  p r i o r i t y  t o  r e s e a r c h .  
W i t h  t h e  e s t a b l i s h m e n t  o f  t h e  A g r i c u l t u r a l  P r o m o t i o n  a n d  
R e s e a r c h  I n s t i t u t i o n  ( I N I P A )  i n  1981,  e f f o r t s  were made t o  u s e  
a l l o c a t e d  r e s o u r c e s  more e f f i c i e n t l y  by c o n c e n t r a t i n g  o n  a s m a l l  
number  o f  p r o d u c t s .  F i v e  n a t i o n a l  p r i o r i t y  p r o g r a m s  were 
e s t a b l i s h e d :  p o t a t o e s ,  m a i z e ,  r i c e ,  g r a i n  ( w h e a t ,  b a r l e y  a n d  
o a t s )  a n d  g r a i n  l e g u m e s .  The N a t i o n a l  L i v e s t o c k  Program w a s  
s t a r t e d  i n  1985. 
T h e  I N I P A  i s  d i r e c t e d  b y  a c h i e f  a n d  t w o  e x e c u t i v e  
d i r e c t o r s ,  o n e  f o r  a g r i c u l t u r a l  r e s e a r c h  a n d  o n e  f o r  a g r i c u l t u r a l  
p r o m o t i o n .  It. b a s  c o n t r o l ,  a d v i s o r y ,  s u p p o r t  and  l i n e  s e c t i o n s  
( D e p a r t m e n t  o f  A g r i c u l t u r a l  Research? D e p a r t m e n t  o f  A g r i c u l t u r a l  
P r o m o t i o n  and  N a t i o n a l  Farm M a c h i n e r y  Serv ice)  and  d e c e n t r a l i z e d  
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l i n e  a g e n c i e s .  The  Centers  f o r  A g r i c u l t u r a l  R e s e a r c h  a n d  
P r o m o t i o n  ( C I P A )  were e s t a b l i s h e d  a s  t h e  c e n t r a l i z e d  l i n e  
a g e n c i e s  r e s p o n s i b l e  f o r  c o n d u c t i n g  r e s e a r c h ,  e x p e r i m e n t a t i o n ,  
e x t e n s i o n ,  p r o m o t i o n  and  r u r a l  m a r k e t i n g  work i n  t h e  a r e a s  o f  
t h e i r  j u r i s d i c t i o n .  
In c o n n e c t i o n  w i t h  t h e  18 CIPAs, t h e r e  a r e  5 r e g i o n a l  
r e s e a r c h  c e n t e r s ,  53 e x p e r i m e n t a l  s t a t i o n s  a n d  s u b s t a t i o n s ?  
36 p r o m o t i o n  r e g i o n s ,  227 e x t e n s i o n  a g e n c i e s ,  1 , 1 1 5  e x t e n s i o n  
s e c t o r s ,  and  I 1  farm m a c h i n e r y  c e n t e r s  a n d  l a b o r a t o r i e s .  The  
1 8  C I P A s  i n t e g r a t e  r e s e a r c h  a n d  e x t e n s i o n  w o r k  and  c o v e r  t h e  
t e r r i t o r y  o f  t h e  c o u n t r y ' s  2 4  d e p a r t m e n t s .  
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The C I P A s  a n d  t h e  R e g i o n a l  C e n t e r s  f o r  A g r i c u l t u r a l  R e s e a r c h  
( C R I A )  work  on a w i d e  v a r i e t y  o f  c r o p s ,  d e p e n d i n g  on  t h e  
c h a r a c t e r i s t i c s  o f  t h e  f a r m s  u n d e r  t h e i r  j u r i s d i c t i o n ,  b u t  
n a t u r a l l y  t h e i r  a c t i v i t i e s  a r e  c o n c e n t r a t e d  i n  f i v e  n a t i o n a l  
p r o g r a m s  f o r  i n d i v i d u a l  p r o d u c t s :  p o t a t o e s ,  r i c e ,  g r a i n  l e g u m e s ,  
m a i z e  a n d  s m a l l  g r a i n  ( w h e a t ,  b a r l e y  a n d  o a t s ) .  T h e  f i v e  
n a t i o n a l  p r o g r a m s  h a v e  m a i n  o f f i c e s  i n  t h e  f i v e  C I P A s  w h e r e  t h e  
p r o g r a m  c r o p  p r e d o m i n a t e s  a n d  w h e r e  t h e  f i v e  C R I A s  a t  t h e  f i v e  
m a i n  e x p e r i m e n t a l  s t a t i o n s  o p e r a t e .  T h i s  o r g a n i z a t i o n  h a s  
s u b s t a n t i a l l y  f a c i l i t a t e d  l i a j s o n  w i t h  t h e  i n t e r n a t i o n a l  r e s e a r c h  
c e n t e r s ,  p a r t i c u l a r l y  C I P ,  C I A T  and  CIMMYT. 
The r e g i o n a l  l a b o r a t o r i e s  f o r  c e n t r a l i z e d  s e r v i c e s  a r e  
l o c a t e d  i n  La W o l i n a ,  Y u r i m a g u a s  a n d  C h i c l a y o ,  e n d  t h e  r e m a i n i n g  
e i g h t  i n  Cusco, H u a r a z ,  A r e q u i p a ,  C a j a m a r c a ,  T a r a p o t o ,  T i n g o  
M a r i a ,  Huancayo a n d  Puno.  
When I N I P A  s t a r t e d  up i n  1981,  t h e  n e w  d i r e c t o r  i n s t i t u t e d  
e x t e n s i o n  t r a i n i n g  and  v i s i t s  t h r o u g h o u t  t h e  c o u n t r y .  T h i s  
m e t h o d o l o g y  was  n o t  a d a p t e d  t o  t h e  d i v e r s e  c o n d i t i o n s  o f  F e r u v i a n  
a g r i c u l t u r e ,  and  d u p l i c a t i o n  o f  e f f o r t s  i n  t h e  e x t e n s i o n  system 
o c c u r r e d  i n  t h e  f i e l d .  
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L o c a l  t e c h n i c i a n s  a n d  d i r e c t o r s  r e j e c t e d  t h e  met-hod b e c a u s e  
i t  w a s  d i f f i c u l t  t o  a p p l y  i n  t h e  way t h e  a g e n c y  w a s  t r y i n g  t o  
i rn po se  i t . 
f a c i l i t i e s  a n d  movemen t s  o f  t e c h n i c i a n s  a n d  f a r m e r s ,  a n d  d i v e r s e  
g e o g r a p h i c  and  c u l t u r a l  c h a r a c t e r i s t i c s  o f  f a r m e r s  were some  o f  
t h e  r e a s o n s  t h e  me thod  w a s  i n o p e r a t i v e  t h r o u g h o u t  m o s t  o f  t h e  
c o u n t r y .  I n  a d d i t i o n ,  l a c k  o f  a p p r o p r i a t e  t e c h n o l o g y  f o r  
t r a n s f e r  t o  t h e  f a r m e r s  r e s u l t e d  i n  e m p h a s i z i n g  r o u t i n e  a n d  f o r m  
i n s t e a d  o f  g i v i n g  i n f o r m a t i o n  t o  f a r m e r s .  
Pro  bl em s w i t h i n f r a s t r u c  t ti re,  t r an  s p o r t  a t i on 
P r i v a t e  r e s e a r c h  i s  s l o w l y  r e c o v e r i n g .  A F o u n d a t i o n  f o r  t h e  
P r o m o t i o n  o f  C o t t o n  R a i s i n g  h a s  been  set. u p ,  w h i c h  d i r e c t s  and  
c o o r d i n a t e s  v i r t u a l l y  a l l .  c o t t o n  r e s e a r c h .  E x p e r i m e n t a l  s t a t i o n s  
s u c h  a s  t h e  one a t  t h e  I C A  F a r m e r s '  A s s o c i a t i o n  a r e  b e g i n n i n g  t o  
o p e r a t e  a g a i n .  To c o n d u c t  i t s  a c t i v i t i e s ,  t h e  I N I P A  neecis  t o  
c o o r d i n a t e  them w i t h  v a r i o u s  i n s t i t u t i o n s .  S i n c e  t h e r e  i s  n o  
n a t i o n a l  r e s e a r c h  c o u n c i l ,  t h e  I N I P A ' s  p l a n n i n g  a n d  resource  
a l l o c a t i o n  h a s  b e e n  o r g a n i z e d  q u i t e  w e l l ,  b u t  i t s  r e l a t i o n s  w i t h  
o t h e r  i n s t i t u t i o n s  a r e  r a t h e r  b u r e a u c r a t i c  a n d  u n s a t i s f a c t o r y .  
C o o r d i n a t i o n  w i t k  p u b l i c  and  p r i v a t e  a g e n c i e s  i s  a c h i e v e d  
w i t h  spec j  a l i z e d  w o r k i n g  commit tees  a n d  c o m m i s s i o n s .  A l s o ,  t h e  
I N I P A  i s  r e p r e s e n t e d  on t h e  b o a r d s  o f  s t o c k h o l d e r s  o r  d i r e c t o r s  
o f  some c o m p a n i e s .  However, s u c h  r e p r e s e n t a t i o n  i s  i n  a p e r s o n a l  
n o t  a n  i n s t i t u t i o n a l  c a p a c i t y ,  a c c o r d i n g  t o  t h e  c o r p o r a t e  
c h a r t e r s  o r  b y l a w s .  T h e  c h i e f  o f t h e  I N I P A  i s  c u r r e n t l y  a m e m b e r  
o f  t h e  b o a r d  o f  d i r e c t o r s  o f  t h e  Ranco  A g r a r j a  d e l  P e r u  a n d  t h e  
W h o l e s a l e  M a r k e t s  C o r p o r a t i o n  (EMKSA). 
The p r o l i f e r a t i o n  o f  c o m m i s s i o n s  i s  8 r e s u l t  o f  t h e  
d e f i c i e n t  o r g a n i z a t i o n  a n d  t h e  p o o r  d i r e c t i o n  o f  t h e  M i n i s t r y  o f  
A g r i c u l t u r e .  A t  t h e  c e n t r a l  l e v e l ,  t h e  d i r e c t o r s  a r e  n o t  con-  
v e n e d  by t h e  M i n i s t e r  o r  Vice Minis ter  t o  d i s c u s s  t h e  a c t i v i t i e s  
o f  t h e i r  d e p a r t m e n t s ,  i n s t i t u t e s  o r  p u b l i c  c o m p a n i e s .  T h i s  l a c k  
of c o o r d i n a t i o n  i s  r e f l e c t e d  a t  t h e  r e g i o n a l  l e v e l ,  w h e r e  t h e  
i n s t i t u t i o n s  of  t h e  a g r i c u l t u r a l  s ec to r  a c t  w i t h o u t  c o o r d i n a t i o n .  
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Data  i n  recent  y e a r s  show a s u b s t a n t i a l  i n c r e a s e  i n  t h e  
o p e r a t i n g  t h e  c a p i t a l  b u d g e t  o f  t h e  I N I P A .  I n  1982,  o u t  o f  a 
t o t a l  S/.7,367 m i l l i o n  o p e r a t i n g  b u d g e t ,  S/.1,567 m i l l i o n  was 
ea rmarked  f o r  a g r i c u l t u r a l  r e s e a r c h ,  and S/.3,467 m i l l i o n  f o r  
a g r i c u l t u r a l  p romot ion .  I n  1983, t h e s e  f i g u r e s  i n c r e a s e d  t o  
S/.13,516 m i l l i o n ;  S/.4,032 m i l l i o n ;  and S/.6,402 m i l l i o n ,  
r e s p e c t i v e l y .  I n  1984,  t h e  t o t a l  I N I P A  b u d g e t  was S/.59,177 
m i l l i o n ,  8 t i m e s h i g h e r t h a n i n 1 9 8 2 ,  a n d  m o r e  t h a n  t r i p l e t h e  
1983 f i g u r e .  The c a p i t a l  budge t  p e r f o r m a n c e  was s i m i l a r :  i t  
r o s e  f rom S/.4,970 m i l l i o n  i n  1982 t o  S/.20,711 m i l l i o n  i n  1983 
and t o  S/.30,723 m i l l i o n  i n  1984. 
Changes i n  t h e  o r g a n i z a t i o n  of t h e  M i n i s t r y  o f  A g r i c u l t u r e  
make it v i r t u a l l y  i m p o s s i b l e  t o  d e t e r m i n e  t h e  d e t a i l s  o f  b u d g e t  
and s t a f f  changes .  Up t o  1976,  t h e  M i n i s t r y  o f  A g r i c u l t u r e  
c o v e r e d  a l l  f a r m  p r o d u c t s ,  b u t  s t a r t i n g  t h a t  y e a r ,  i t  was s p l i t  
i n t o  t h e  M i n i s t r y  of A g r i c u l t u r e  and t h e  M i n i s t r y  o f  Food. Agr i -  
c u l t u r a l  r e s e a r c h  was c o n c e n t r a t e d  m a i n l y  i n  t h e  M i n i s t r y  o f  
Food, b u t ,  b e c a u s e  some p r o d u c t s  were r e g a r d e d  a s  non-food, some 
r e s e a r c h  a c t i v i t i e s  and p r o f e s s i o n a l  s t a f f  r ema ined  i n  t h e  
M i n i s t r y  o f  A g r i c u l t u r e .  T h i s  d i v i s i o n ,  which  was c o n s i d e r e d  
a b s u r d  by some t e c h n i c a l  s t a f f  members, was d u e  t o  p o l i t i c a l  
r e a s o n s ,  and ,  b e c a u s e  of  t h e  c o n f u s i o n  g e n e r a t e d ,  t h e  two 
m i n i s t r i e s  were recombined i n t o  one .  
I n  1970,  t h e r e  were 174 p r o f e s s i o n a l  r e s e a r c h e r s  i n  t h e  
M i n i s t r y  of A g r i c u l t u r e ,  and i n  1976,  t h e r e  were 223  i n  t h e  
M i n i s t r y  o f  Food. I n  1978,  t h e r e  were 253 p r o f e s s i o n a l  r e s e a r c h -  
ers,  o f  whom o n l y  6 had a PhD and 26 had a m a s t e r ' s  deg ree .  I n  
1983,  t h e  18  C I P A s  had 221 p r o f e s s i o n a l  a g r i c u l t u r a l  r e s e a r c h e r s  
and 29  f i s h e r i e s  r e s e a r c h e r s .  
The Comprehens ive  Resea rch ,  . E x t e n s i o n  and E d u c a t i o n  Program 
was d r a w n  up f o r  t h e  e n t i r e  c o u n t r y  w i t h  t h e  d i r e c t  p a r t i c i p a t i o n  
o f  c o n s u l t a n t s  f rom t h e  Nor th  C a r o l i n a  S t a t e  U n i v e r s i t y .  The 
a s s i s t a n c e  o f  t h e s e  c o n s u l t a n t s  f a c i l i t a t e d  i n t e g r a t i o n  o f  USAID 
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f u n d s  w i t h  I n t e r - A m e r i c a n  D e v e l o p m e n t  Bank (IDB) a n d  World Bank 
f u n d s .  
A t  t h e  o u t s e t ,  a 1 9 8 0  a g r e e m e n t  be tween USAID a n d  t h e  
P e r u v i a n  G o v e r n m e n t  p r o v i d e d  f o r  $2  m i l l i o n  i n  g r a n t s ,  $9  m j l l j o n  
i n  l o a n s  a n d  $ 4  m i l l i o n  i n  m a t c h i n g  f u n d s ,  f o r  a t o t a l  o f  
$ 1 5  m i l l i o n .  By t h e  e n d  o f  1981, t h e  I D B ,  t h r o u g h  i t s  s e c t , o r a I  
a g r i c u l t u r a l  p r o g r a m r  made a $ 5 5  m i l l i o n  l o a n ,  o f  w h i c h  
$26 m i l l i o n   as e a r m a r k e d  f o r  t h e  INIPA. I n  S e p t e m b e r  1 9 8 2 ,  t h e  
Wor ld  Bank e x t e n d e d  a $40 m i l l . i o n  l o a n  w i t h  $40 m i l l i o n  i n  
P e r u v i a n  Governmen t  matching f u n d s .  A l l  of t h e  l o a n s  were 
d e s i g n e d  t o  s u p p o r t  a n d  c o n d u c t  t h e  R e s e a r c h ,  E x t e n s i o n  a n d  Edu- 
c a t i o n  P rogram.  The  p a r t i c i p a t i o n  o f  c o n s u l t a n t s  from N o r t h  
C a r o l i n a  S t a t e  U n i v e r s i t y  made i t  p o s s i b l e  t o  i n t e g r a t e  a l l .  f u n d s  
i n t o  a s i n g l e  p a c k a g e  o f p r o g r a m s ,  w h i c h  i n  a d d j t i o n t o t h e  f i v e  
p r o d u c t  p r o g r a m s ,  i n c l u d e d  two r e g i o n a l  p r o g r a m s  ( S i e r r a  and  
S e l v E ) ,  one a g r i c u l t u r a l  p r o g r a m  a n d  o n e  l a b o r a t o r y  s e r v i c e s  
p r o g r a m .  
T a b l e  2.1 F i n a n c i a l  S u p p o r t  t o  t h e  INIPA f o r  
D e v e l o p i n g  t h e  IEE System i n  P e r u  
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For  b e t t e r  d i s t r i b u t i o n  and e a s y  c o n t r o l  o f  r e s o u r c e  u s e ,  
t h e  a g e n c i e s  p r o v i d e d  fu r l c i s  t o  t h e  CIPAs. The World Rank 
a s s i g n e d  f u n d s  t o  t h e  f i v e  C I P A s  i n  t h e  n o r t h ,  t h e  Agency f o r  
I n t e r n a t i o n a l  Development  t o  t h e  f i v e  i n  t h e  c e n t r a l  r e g i o n ,  a n d  
t h e  I n t e r - A m e r i c a n  Development  Bank t o  t h e  r e m a i n i n g  ones .  I n  
o n l y  a few c a s e s  d i d  two a g e n c i e s  p r o v i d e  f u n d s  t o  t h e  same C I P A .  
The INIPA Comprehensj  ve Program f o r  Resea rch ,  E x t e n s i o n  arid 
E d u c a t i o n  d e f i n e s  t h e  f u n c t j o n s  and i n t e g r a t i o n  of  i n t e r - A m e r i c a n  
a g r i c u l t u r a l  r e s e a r c h  c e n t e r s  s u p p o r t i n g  t h e  Resea rch ,  E x t e n s i o n  
and E d u c a t i o n  System. 
Long-term cons111t .a r~ ts  of j n t e r n a t i o n a l  c e n t e r s  a r e  a p p o i n t e d  
a s  c o - l e a d e r s  o f  t h e  n a t i o n a l  p rograms  f o r  i n d i v i d u a l  p r o d u c t s  
and se rve  a s  i n s t i t u t i o n a l  l i a i s o n .  Through t h e  c o - l e a d e r s :  
t h e s e  c e n t e r s  provic 'e :  
( 1 )  G e n e t i c  m a t e r i a l  f o r  s e l e c t i o n  o f  v a r i e t i e s  ( t h e y  c o n d u c t  
g e n e t i c  improvement and crc~sst;r . t .c:ding work-) . 
( 2 )  T r a i n i n g  f o r  P e r u v i a n  s c i e n t i s t s  a t  t h e  h e a d q u a r t e r s  o f  
t h e  cen ters ,  and s h o r t - t e r m  t e c h n i c a l  a s s i s t a n c e  f o r  
t r a i n i n g  i n  P e r u .  
TP a d d i t i o n ,  t h e  c o - l e a d e r  a s s i s t s  t h e  P e r u v i a n  l e a d e r  o f  
t h e  N a t i o n a l  P r o d u c t  F rograms  i n  t r i a l s  o f  v a r i e t i e s  and i n  
e x t e n s i o n  services.  
Thus,  t h e  i n t e r n a t i o n a l  c e n t > e r s  a r e  p a r t  o f  t h e  n a t i o n a l  
s y s t e m ,  i n t e g r a t i n g  t h e i r  work w i t h  t h e  f i v e  n a t i o n a l  p rograms  
f o r  i n d i v j d u a l  p r o d u c t s  and North C a r o l i n a  S t a t e  U n i v e r s i t y .  
Two o t h e r  IJSAIG p r o j e c t s  -- a g r i c u l t u r a l  p o l i c y  and i n s t i -  
t u t i o n a l  deve lopmen t  ( P A D 1 1  and t h e  P l a n  Meris -- s u p p l e m e n t  t h e  
R e s e a r c h ,  E x t e n s i o n  and E d u c a t i o n  Program. 
To d a t e ,  t h e  main p r o b l e m s  have  been f i n a r l c 3 1 1 g ~  o r g a n i -  
z a t i o n ,  a d m i n i s t r a t i o n ,  low s a l a r i e s ,  d e l a y e d  payment  o f  m a t c h i n g  
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f u n d s ,  t e c h n o l o g y  d i s s e m i n a t i o n y  major  c h a n g e s  i n  d i r e c t i v e s ,  a n d  
t h e  l a c k  of  a n a t i o n a l  r e s e a r c h  managemen t  u n i t  o r  a n a t i o n a l  
r e s e a r c h  u n i t .  I n  a d d i t i o n ,  p o l i t i c a l  i n f l u e n c e  i n  t h e  I N I P A  h a s  
b e e n  p r e j u d i c i a l  t o  s t a f f  p l a c e m e n t  a n d  p e r f o r m a n c e  a n d  h a s  
c a u s e d  work  s t o p p a g e s  a t  t h e  n a t i o n a l  l e v e l .  One o f  t h e s e  work  
s t o p p a g e s  l a s t e d  52  d a y s .  
I n  a d d i t i o n y  t h e  I n t e r n a t i o n a l  M o n e t a r y  Fund ' s  a u s t e r i t y  
r e q u i r e m e n t s  have  b a n n e d  s t a f f  a p p o i n t m e n t s ,  a n d  s i n c e  o n l y  
p e r s o n n e l  w i t h  a p p o i n t m e n t s  c a n  o b t a i n  s c h o l a r s h i p s  from t h e  
P e r u v i a n  G o v e r n m e n t ,  t h o s e  h i r e d  w i t h o u t  a p p o i n t m e n t s  have l i t t l e  
job s e c u r i t y .  
One d e f i c i e n c y  o f t h e  s y s t e m  i s  t h e  l a c k  o f  a n  a d e q u a t e  
l i b r a r y  t o  meet researchers '  needs. T h i s  i s  p a r t l y  d u e  t o  t h e  
f a c t  t h a t  r e s e a r c h  f i n d i n g s  a r e  n o t  r e g a r d e d  a s  a p h a s e  o f  t h e  
r e s e a r c h  p r o c e s s .  
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3 I m p a c t  of I n t e r n a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  C e n t e r s  
on  t h e  N a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  S y s t e m  
The N a t i o n a l  A g r i c u l t u r a l  R e s e a r c h  Sys t em e n c o u n t e r e d  many 
o b s t a c l e s  i n  t h e  s e v e n t i e s .  Changes  i n  t h e  l a n d  t e n u r e  s y s t e m  
a f f e c t e d  b o t h  p u b l i c  a n d  p r i v a t e  a g r i c u l t u r a l  research.  E x t e n -  
s i o n  s e r v i c e s  were r e p l a c e d  by a g r a r i a n  r e f o r m  work. R e s e a r c h  
b u d g e t s  were c u t ,  a n d  many s c i e n t i s t s  a n d  t e c h n i c i a n s  c h a n g e d  
j o b s  o r  e m i g r a t e d .  
One f a v o r a b l e  a g r a r i a n  reform f e a t u r e ,  w h i c h  w a s  n o t  f u l l y  
u t i l i z e d ,  was  l a n d  g r a n t s  f o r  t h e  M i n i s t r y  of  A g r i c u l t u r e  E x p e r i -  
m e n t a l  S t a t i o n s .  However ,  o n l y  o n e  l a n d  g r a n t  was a c t u a l l y  made 
-- t o t h e  s t a t i o n  i n  V i s t a  F l o r i d a ,  w h i c h n o w  h a s  t h e  b e s t  
f a c i l i t i e s  a n d  l a n d  endowment  i n  t h e  c o u n t r y .  T h e  f a r m e r s '  
a s s o c i a t i o n s  were v i r t u a l l y  e l i m i n a t e d ,  a n d  t h e i r  e x p e r i m e n t a l  
s t a t i o n s  were e x p r o p r i a t e d .  
I n  1980, t h e  r e s e a r c h  a n d  e x t e n s i o n  s e r v i c e s  were m e r g e d ,  
a n d  t h e  I N I P A  N a t i o n a l  I n s t i t u t e  f o r  A g r a r i a n  Research a n d  Pro- 
m o t i o n  was e s t a b l i s h e d .  I n  1982, t h e  n a t i o n a l  p r o g r a m s  f o r  
i n d i v i d u a l  p r o d u c t s  were s t a r t e d  f o r  t h e  f o l l o w i n g :  p o t a t o e s ,  
m a i z e ,  w h e a t ,  g r a i n  l e g u m e s  a n d  r ice .  T h e s e  p r o d u c t s  h a v e  b e e n  
a s s i g n e d  p r i o r i t y  b y  P e r u  a n d  a r e  t h e  s a m e  a s  t h o s e  o f  t h e  t h r e e  
i n t e r n a t i o n a l  r e s e a r c h  c e n t e r s  i n  L a t i n  A m e r i c a :  C I A T ,  C I M M Y T  
a n d  C I P .  
The  farm r e s e a r c h  s y s t e m  i n  P e r u  p r o v i d e s  f o r  c o o r d i n a t i o n  
a n d  s u p p o r t  b e t w e e n  t h e  f i v e  n a t i o n a l  p r o g r a m s  f o r  i n d i v i d u a l  
p r o d u c t s .  Each  p r o g r a m  h a s  a n a t i o n a l  l e a d e r  l o c a t e d  i n  t h e  
m a j o r  e x p e r i m e n t a l  s t a t i o n  f o r  t h e  p r o d u c t  i n v o l v e d ,  a n d  a co- 
l e a d e r  a s s i g n e d  by t h e  i n t e r n a t i o n a l  c e n t e r  f o r  e a c h  p r o d u c t .  
The  c l e a r  a s s i g n m e n t  o f  p r i o r i t y  t o  t h e s e  f i v e  p r o d u c t s  a n d  
t h e  r e l a t i o n s h i p  e s t a b l i s h e d  w i t h  t h e  i n t e r n a t i o n a l  c e n t e r s  i s  
e n a b l i n g  P e r u  t o  t r a i n  s c i e n t i f i c  s t a f f  r a p i d l y  a n d  make u s e  of 
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t h e  g e n e t i c  f i n d i n g s  o f  t h e  i n t e r n a t i o n a l  c e n t e r s .  T h i s  i s  
s a v i n g  P e r u  many y e a r s  o f  s c i e n t i f i c  work  a n d  e n a b l i n g  i t . t o  make 
u p  f o r  t h e  g r o u n d  l o s t  i n  t h e  s e v e n t i e s .  
O b v i o u s l y ,  t h e  p r i o r i t y  a s s i g n e d  t o  t h e s e  a c t i v i t i e s  h a s  
b e e n  r e f l e c t e d  i n  p e r s o n n e l  t r a i ' n ' i n g  a n d  t h e  p r o d u c t i o n  of 
i m p r o v e d  seeds  a d a p t a b l e  t o  t h e  v a r i o u s  c h a r a c t e r i s t i c s  of t h e  
r e g i o n s  i n  P e r u .  Due p r i m a r i l y  t o  t h e  w o r k  of t h e  I N I P A ,  t h e  
c o n s t a n t  e f f o r t s  o f  t h e  N a t i o n a l  A g r a r i a n  U n i v e r s i t y ,  a n d  t h e  
s u p p o r t  o f  i n t e r n a t i o n a l  r e sea rch  c e n t e r s ,  s u b s t a n t i a l  i m p r o v e -  
m e n t s  h a v e  now b e e n  made i n  p r o d u c i n g  seed v a r i e t i e s  w i t h  
r e s i s t a n c e  o r  t o l e r a n c e  t o  adverse  f a c t o r s  a n d  w i t h  h i g h  p r o d u c -  
t i v i t y .  
These  f i r s t  r e s u l t s  h a v e  b r o u g h t  w i t h  them new p r o b l e m s  and  
c o n c e r n s  among t e c h n i c i a n s ,  f a r m e r s  a n d  s c i e n t i s t s .  Some 
p r o d u c t s  r e q u i r e  t h e  e s t a b l i s h m e n t  o f  a s y s t e m  f o r  p r o d u c i n g  
a n d  m a r k e t i n g  seeds; s t u d i e s  of w a y s  t o  reduce t r a n s p o r t  c o s t s  
a n d  d e v e l o p  a g r i b u s i n e s s  a l t e r n a t i v e s ;  i d e n t i f i c a t i o n  a n d  promo- 
t i o n  of m a r k e t s  f o r  p r o d u c t s  t h a t  p r o v i d e  b e t t e r  i n c o m e  f o r  
fa rmers ,  s u c h  a s  y e l l o w  p o t a t o e s ,  r e d  p o t a t o e s  a n d  o t h e r  t u b e r s ,  
o r  Urubamba w h i t e  maize;  and  t h e  d e v e l o p m e n t  o f  a n  i n f o r m a t i o n  
se rv ice  on m a r k e t s  a n d  p r i c e s  a n d  on s o w i n g  a n d  h a r v e s t s .  
The  i n t e r n a t i o n a l  r e s e a r c h  c e n t e r s  s h o u l d  r a n k  t h e i r  
a c t i v i t i e s  by  p r i o r i t y  a n d  f o c u s  on t h o s e  t h a t  h a v e  c o m p a r a t i v e  
a d v a n t a g e .  However ,  t h e y  s h o u l d  a l s o  r e c o g n i z e  t h a t  w i t h  t h e i r  
w o r l d w i d e  s c o p e  t h e y  a r e  i n  a b e t t e r  p o s i t i o n  t o  p r o v i d e  s u p p o r t  
r a t h e r  t h a n  s c i e n t i f i c  r e s e a r c h  on v a r i e t i e s  a n d  r e s e a r c h  tech-  
n i q u e s  f o r  e a c h  c r o p .  
If i n t e r n a t i o n a l  c e n t e r s  do  n o t  s u p p o r t  t h e s e  a c t i v i t i e s ,  a t  
l e a s t  t h e i r  r e p o r t s  s h o u l d  e x p a n d  o n  a n d  g i v e  p r i o r i t y  t o  f a c t o r s  
l i m i t i n g  f a r m e r s '  o u t p u t  and  income .  T h e r e  i s  n o  p o i n t  i n  a 
c o u n t r y  h a v i n g  g o o d  r i c e  a n d  m a i z e  v a r i e t i e s i f i t r a i s e s  r i c e  o n  
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s a l i n a t e d  s o i l  and  m a i z e  on  e r o d a b e  s l o p e s ,  o r  i f  i t  i n c r e a s e s  
p r o d u c t i o n  w i t h o u t  b e i n g  a b l e  t o  s e l l  t h e  o u t p u t ,  a n d  s o  o n .  
I n t e r n a t i o n a l  c e n t e r s  c a n n o t  s t u d y  a n d  s o l v e  a l l  p r o d u c t i o n ,  
m a r k e t i n g  a n d  c o n s u m p t i o n  p r o b l e m s  f o r  each p r o d u c t ,  b u t  a t  l e a s t  
t h e y  c a n  i d e n t i f y  t h e  m i n i m a l  r e q u i r e m e n t s  o r  t h e  m a i n  f a c t o r s  
a f f e c t i n g  farmers '  p r o d u c t i o n  and  income .  If t h e y  d o  n o t  d o  s o ,  
t h e y  may be  d e v o t i n g  much s c i e n t i f i c  a n d  e c o n o m i c  r e s o u r c e s  t o  
p r o j e c t s  o r  r e s e a r c h  t h a t  a r e  n o t  r e a l l y  o f  p r i o r i t y  f o r  t h e  
c o u n t r y  i n v o l v e d .  
However, some r e s e a r c h  f i n d i n g s  l e a d  o r  may l e a d  t o  r e s u l t s  
of g r e a t e r  s c o p e  t h a n  e x p e c t e d .  F o r  e x a m p l e ,  p o t a t o  r e s e a r c h e r s  
a n d  p r o d u c e r s  f e e l  t h a t  a t i s s u e  c u l t u r e  l a b o r a t o r y  f o r  p r o d u c i n g  
p l a n t s  i n  v i t r o  and  u s i n g  t h e m  t o  a c c e l e r a t e  t h e  p r o d u c t i o n  of  
v i r u s -  a n d  d i s e a s e - f r e e  seed wou ld  e l i m i n a t e  farmers '  d e p e n d e n c e  
on t h e  c e n t r a l  r e g i o n  o f  t h e  c o u n t r y  f o r  seed. I n  a d d i t i o n ,  
t h e r e  a r e  h i g h  e x p e c t a t i o n s  f o r  t h e  f u t u r e  p o t e n t i a l  o f  p l a n t  
seed. 
W h i l e  r e s e a r c h e r s  r e a l i z e  t h e  v a l u e  o f  g e n e t i c  m a t e r i a l  
r e s i s t a n t  t o  P h y t o p h t o r a  I n f e s t a n s ,  f r o s t  a n d  n e m a t o d e s ,  a n d  of  
a c c e l e r a t e d  m e t h o d s  f o r  p r o d u c i n g  seed p o t a t o e s ,  some f e e l  t h a t  
m a r k e t i n g  d e f i c i e n c i e s ,  l i m i t e d  p r o c e s s i n g ,  a n d  c o n s u m p t i o n  
h a b i t s  a r e  major  c o n s t r a i n t s  on  e x p a n d i n g  p o t a t o  p r o d u c t i o n .  
They  b e l i e v e  t h e  N a t i o n a l  P o t a t o  Program s h o u l d  s t u d y ,  w i t h  C I P  
s u p p o r t ,  t h e  p o s s i b i l i t i e s  o f  p u r e e d  y e l l o w  p o t a t o e s ,  p u r e e d  
w h i t e  p o t a t o e s  ( a s  s t o r a g e  a l t e r n a t i v e s ) ,  s t a r c h ,  d r i e d  p o t a t o e s ,  
p o t a t o  s t a r c h  ( c h u n o ) ,  e tc . ,  a n d  i n c l u d e  sweet p o t a t o e s  and  
u l l u c o  i n  i t s  r e s e a r c h  p r o j e c t s .  Also ,  p r e p a r a t i o n  o f  b l e n d e d  
foods  s h o u l d  be  c o n t i n u e d .  
I t  i s  a c a u s e  f o r  c o n c e r n  t h a t  l i t t l e  i m p o r t a n c e  h a s  b e e n  
a t t a c h e d  i n  P e r u  t o  r e sea rch  on  water a n d  s o i l  managemen t ,  
d e s p i t e  t h e  f a c t  t h a t  a l l  c r o p l a n d  i n  t h e  C o s t a  i s  u n d e r  i r r i -  
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g a t i o n  a n d  t h a t  t h e  e n t i r e  S i e r r a  a n d  much o f  t h e  S e l v a  show 
s u b s t a n t i a l  e r o s i o n .  
Development  o f  h i g h - y i e l d  r i c e  v a r i e t i e s  h a s  made i t  
p o s s i b l e  t o  i n c r e a s e  p r o d u c t i o n  s h a r p l y ,  b u t  o v e r - i r r i g a t i o n  and 
t h e  use o f  s o i l s  u n s u i t e d  t o  t h i s  c r o p - a r e  h e l p i n g  t o  s p e e d  up 
s o i l  s a l i n i z a t i o n  i n  t h e  n o r t h e r n  Cos ta .  R a i s i n g  m a i z e  on S e l v a  
s l o p e s  t h a t  a r e  s u i t a b l e  o n l y  f o r  f o r e s t s  i s  c a u s i n g  e r o s i o n  t h a t  
h a s  many h a r m f u l  c o n s e q u e n c e s  f o r  t h e  r e g i o n .  
The c o n c e n t r a t i o n  by  i n t e r n a t i o n a l  cen te r s  on g e n e t i c  
r e s e a r c h  w i t h o u t  h i g h - l e v e l  i n t e r n a t i o n a l  s c i e n t i s t s  i n f o r m i n g  
t h e i r  n a t i o n a l  c o u n t e r p a r t s  a b o u t  t h e  r e s u l t i n g  damage t o  
a g r i c u l t u r e  and t h e  economy g i v e s  t h e  i m p r e s s i o n  t h a t  t h e y  a r e  
work ing  w i t h  b l i n d e r s  on o r  t h a t  t h e y  a r e  a f r a i d  t o  become 
i n v o l v e d  w i t h  t h e  p o l i t i c s  of  t h e  a u t h o r i t i e s  o f  t h e  moment. 
However, t h e i r  r e s p o n s i b i l i t y  is  t o  t h e  c o u n t r y ' s  f u t u r e  and n o t  
t o  t e m p o r a r y  a u t h o r i t i e s .  The i n t e r n a t i o n a l  centers '  e x p e r t s  
c a n n o t  c l o s e  t h e i r  eyes,  r e m a i n  s i l e n t ,  and f a i l  t o  e d u c a t e  t h e i r  
c o l l e a g u e s  a b o u t  t h e  s e r i o u s n e s s  of t h e s e  p r o b l e m s  t h r o u g h  
n a t i o n a l  and i n t e r n a t i o n a l  t r a i n i n g  and s e m i n a r s .  D e s i r e d  p l a n t  
v a r i e t y  c h a r a c t e r i s t i c s  c a n  be a c h i e v e d  i n  a few y e a r s ,  b u t  t h e  
s o i l s  w i l l  n o t  r e c o v e r  f o r  t h o u s a n d s  o f  y e a r s  o r  a t  a c o s t  f a r  
h i g h e r  t h a n  t h e  l o c a l  economy c o u l d  a f f o r d .  
Some s c i e n t i s t s  r e q u e s t  C I M M Y T  s u p p o r t  f o r  s t u d i e s  on 
b a r l e y .  However, t h e  main r e s p o n s i b i l i t y  f o r  s u c h  work f a l l s  t o  
t h e  M i n i s t r y  o f  A g r i c u l t u r e ,  which  h a s  n o t  a s s i g n e d  b a r l e y  
p r i o r i t y  d e s p i t e  i t s  l a r g e  c r o p  a r e a  and  t h e  f a c t  t h a t  i t  i s  a 
s t a p l e  food  i n  t h e  S i e r r a .  The  N a t i o n a l  A g r a r i a n  U n i v e r s i t y  h a s  
o b t a i n e d  e x c e l l e n t  r e s u l t s  i n  i t s  r e s e a r c h  and h a s  received 
d i r e c t  a s s i s t a n c e  f rom C I M M Y T  t h r o u g h  c o n t r i b u t i o n s  o f  germplasm 
and t h e  a s s i g n m e n t  of s c i e n t i s t s  t o  i t s  h e a d q u a r t e r s .  
The P e r u v i a n  E x p e r i m e n t a l  S t a t i o n s  have  been  w s r k i n g  con- 
t i n u o u s l y  on p r o d u c i n g  new d i s e a s e - r e s i s t a n t  and  h i g h - y i e l d  r i c e  
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v a r i e t i e s .  The main c o n t r i b u t i o n  o f  t h e  I R R I  and C I A T  cen te r s  
h a s  been t h e  p r o v i s i o n  o f  germplasm. 
I n  Arequ ipa ,  C I P  h a s  a s s i s t e d  i n  m u l t i p l y i n g  t h e  n e w  e a r l y  
p o t a t o  (90 d a y s )  w i t h  an a v e r a g e  y i e l d  o f  25 t / h a ,  which  c o u l d  be 
r e l e a s e d  a s  a new v a r i e t y  w i t h i n  a yea r .  
An o u t s t a n d i n g  v a r i e t y  o f  h a r d  y e l l o w  ma ize  ( M a r g i n a l  28 
F l o r  T r o p i c a l ) ,  h a s  been produced  by combin ing  t h r e e  e x p e r i m e n t a l  
v a r i e t i e s  f r o m  a g r o u p o f 2 8  p r o v i d e d  b y  C I M M Y T .  
h i g h l y  a d a p t a b l e  and o f f e r s  an a l t e r n a t i v e  f o r  f a r m e r s  i n  
t r o p i c a l  a r e a s .  C h o c l e r o  101 was deve loped  by combin ing  189  
m a t e r i a l s ,  m a i n l y  from t h e  C a c a h u a z i n t l e  Group of Mexico, w i t h  
P e r u v i a n  germplasm. Canchero 301 was deve loped  f rom o v e r  200 
m a t e r i a l s  p r o v i d e d  by Mexico, Ecuador ,  Colombia and  P e r u .  T h i s  
v a r i e t y  h a s  a s h o r t  g rowing  p e r i o d  and i s  a d a p t a b l e  t o  w i d e l y  
v a r y i n g  c o n d i t i o n s  i n  t h e  P e r u v i a n  S i e r r a .  A y i e l d  o f  up t o  
8.5 t / h a  can  be  a c h i e v e d  w i t h  good c r o p  management. 
will produce  up t o  9 t / h a .  
The  v a r i e t y i s  
Morocho 501 
The N a t i o n a l  C e r e a l  Program,  w i t h  t h e  s u p p o r t  o f  C I M M Y T ,  h a s  
a c h i e v e d  s i g n i f i c a n t  resu l t s  w i t h  wheat  and b a r l e y  i n  a 
r e l a t i v e l y  s h o r t  time. The ease w i t h  which t h e  program h a s  been  
a b l e  t o  o b t a i n  wheat  s t r a i n s  f rom C I M M Y T  o r  c o u n t r i e s  i n  t h e  n e t -  
work of  C I M M Y T  c o l l a b o r a t o r s  h a s  made i t  p o s s i b l e  t o  a c h i e v e  
r e s u l t s  q u i c k l y ,  s a v i n g  s e v e r a l  y e a r s  o f  g e n e t i c  work. T h e r e  a r e  
now wheat  v a r i e t i e s  f o r  t h e  Cos ta  and f o r  t h e  S i e r r a ,  w i t h  y i e l d s  
f rom 3,000 t o  6,000 kg/ha.  Wheat y i e l d s  have  a v e r a g e d  a round  
1,000 kg/ha i n  t h e  p a s t .  
I n  a d d i t i o n  t o  t h e  p o t e n t i a l  f o r  i n c r e a s i n g  whea t  p r o d u c t i o n  
i n  t h e  t r a d i t i o n a l  wheat  g rowing  a r e a s ,  t h e  p r o d u c t i v i t y ,  d i s e a s e  
r e s i s t a n c e  and s h o r t e r  g rowing  p e r i o d  o f  improved s t r a i n s  makes 
i t  p o s s i b l e  t o  r o t a t e  wheat  w i t h  o t h e r  c r o p s .  Thus,  i n  some r i c e  
a r e a s  l i k e  V a l l e  d e  Majes ,  some f a r m e r s  have  g o t t e n  good r e s u l t s  
p l a n t i n g  w i n t e r  wheat  ( C r i s t i n a ,  P a r t i c i p a c i o n )  a f t e r  r i ce .  T h e  
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w h e a t  c a n  be  sown i n  J u n e  a n d  h a r v e s t e d  i n  November,  w h i l e  t h e  
r i c e  i s  p l a n t e d i n  November o r  December a n d  h a r v e s t e d  i n  May. 
t h i s  a r e a ,  t h e  i d e a l  r o t a t i o n  wou ld  b e  r i c e  w i t h  b e a n s  
( f r i j o l e s ) ,  b u t  t h e  s h o r t a g e  o f  l a b o r  h a m p e r s  t h e  c a m p a i g n  t o  
p r o m o t e  b e a n s .  The  same t r a c t o r  a n d  c o m b i n e  u s e d  w i t h  r i c e  c a n  
b e  u s e d  f o r  w h e a t ,  t h u s  h e l p i n g  t o  c u t e q u i p m e n t c o s t s  p e r  k i l o  
of o u t p u t .  A s i m i l a r  r e s u l t  c o u l d  b e  a c h i e v e d  i n  o t h e r  r i c e  
a r e a s ,  a s  w e l l  a s  i n  c o t t o n  a r e a s  t h a t  r e c e n t l y  h a v e  b e e n  
i n f e s t e d  w i t h  t h e  p i n k  b o l l w o r m .  I n  a d d i t i o n ,  w h e a t  h a s  t h e  
a d v a n t a g e  of low water  c o n s u m p t i o n  (4 ,000 c u b i c  meters p e r  h a ) .  
I n  
N o w  t h a t  s u i t a b l e  v a r i e t i e s  a r e  a v a i l a b l e ,  t h e  m a i n  p r o b l e m  
i n  e x p a n d i n g  w h e a t  p r o d u c t i o n  i s  p o l i t i c a l :  p r i c e s  a n d  m a r k e t  
s e c u r i t y .  The  p r i c e s  s e t  by  t h e  g o v e r n m e n t  h a v e  a l w a y s  b e e n  
b e l o w  w o r l d  p r i c e s ,  a n d  f a r m e r s  h a v e  n e v e r  b e e n  s u r e  t h a t  t h e i r  
o u t p u t  w i l l  b e  p u r c h a s e d  by t h e  m i l l i n g  i n d u s t r y .  Moreover, t h e y  
h a v e  n o t  h a d  t h r e s h i n g  e q u i p m e n t ,  n o r  a s s i s t a n c e  i n  p r o d u c i n g ,  
t h r e s h i n g  a n d  d e l i v e r i n g  t h e  p r o d u c t  t o  m a r k e t .  S t a t i s t i c a l  d a t a  
h a v e  shown t h a t  mil lers  i n  Lima -- s e v e r a l  o f  t h e m  t r a n s n a t i o n a l  
c o r p o r a t i o n s  -- h a v e  t a k e n  m e a s u r e s  t o  o p p o s e  a n d  i m p e d e  t h e  
d e v e l o p m e n t  o f  t h e  m i l l i n g  i n d u s t r y  i n  t h e  P e r u v i a n  S i e r r a ,  
s p e c i f i c a l l y  i n  t h e  D e p a r t m e n t  o f  Ayacucho .  
B e c a u s e  o f  t h e  a v a i l a b i l i t y  o f  s u i t a b l e  s e e d s ,  i f  t h e  
g o v e r n m e n t  d e c i d e s  t o  p r o d u c e  w h e a t ,  o u t p u t  c o u l d  b e  i n c r e a s e d  
s u b s t a n t i a l l y  i n  a f e w  y e a r s .  One o f  t h e  l e s s  s p e c t a c u l a r  
r e s u l t s  of t h e  N a t i o n a l  C e r e a l  P r o g r a m ,  a l t h o u g h  of g r e a t  
i m p o r t a n c e  f o r  p r o d u c t i o n ,  h a s  b e e n  t h e  s e p a r a t i o n  o f  O l l a n t a  a n d  
C a h u i d e  s e e d s .  T h e s e  v a r i e t i e s  h a v e  b e e n  r a i s e d  i n  t h e  c o u n t r y  
f o r  15 t o  1 6  y e a r s ,  b u t  t h e  s e e d s  b e c a m e  s o  m i x e d  t h a t  o n l y  
30 p e r c e n t  was  a c t u a l l y  t h e  s t r a i n  i n d i c a t e d .  The  n a t i o n a l  
p r o g r a m  h a s  a c h i e v e d  c o m p l e t e  s e e d  p u r i t y  f o r  t h e s e  v a r i e t i e s .  
Work h a s  a l s o  begun  on t r i t i c a l e ,  w i t h  I C A R D A  p r o v i d i n g  
g e n e t i c  m a t e r i a l .  T h i s  c e r e a l  a d a p t s  w e l l  t o  d r y  a r e a s .  C I A T  
b e g a n  s u p p o r t i n g  g r a i n  l e g u m e s  i n  1976,  b u t  i t s  w o r k  w a s  n o t  p u t  
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t o  u s e  i n  P e r u  u n t i l  1982. Much more b a s i c  s e e d  h a s  b e e n  
p r o d u c e d  i n  a s h o r t  t ime  t h a n  c a n  b e  d i s t r i b u t e d ,  o w i n g t o t h e  
l a c k  of a p u b l i c  o r  p r i v a t e  d i s t r i b u t i o n  s y s t e m .  
W i t h  t h e  ITA-1548 v a r i e t y ,  t h e  g r o w i n g  p e r i o d  of l i m a  b e a n s  
( P h a s e o l u s  v u l g a r i s )  h a s  b e e n  r e d u c e d  f rom 9 t o  5 m o n t h s ,  w i t h  a 
y i e l d  of  4 t o n s .  ICRISAT h a s  p r o v i d e d  c h i c k p e a  s e e d s ,  b u t  
s t u d i e s  a r e  i n  a p r e l i m i n a r y  p h a s e .  P r o g r e s s  h a s  a l s o  b e e n  made 
w i t h  g r e e n  b e a n s  s t u d i e s ,  b u t  on a l i m i t e d  s c a l e .  S t r a i n s  
r e s i s t a n t  t o  mosaic  d i s e a s e  h a v e  b e e n  d e v e l o p e d ,  b u t  t h e  b e a n s  
a r e  s t i l l  t o o  s m a l l  (CC-7332-4-2-1-3, CM a n d  CC-7332-4-2-3-3-MI. 
More w o r k  i s  n e e d e d i n  s e e d  p r o d u c t i o n :  
up by t h e  p r o g r a m s  a n d  more r e s e a r c h  i s  r e q u i r e d  on  b e a n  s t o r a g e  
a n d  c o n s e r v a t i o n .  
s e e d  u n i t s  s h o u l d  b e  s e t  
Most o f  t h e  d i r e c t o r s  o f  t h e  e x p e r i m e n t a l  s t a t i o n s  c o n s i d e r  
t h a t  b a s i n g  r e s e a r c h  on a g r o e c o l o g y  z o n e s  i s  v a l u a b l e .  Some 
d i r e c t o r s  i n  Lima a n d  l e a d e r s  o f  n a t i o n a l  p r o g r a m s  r e c o g n i z e  t h e  
s u p p o r t  p r o v i d e d  by  i n t e r n a t i o n a l  c e n t e r s  i n  o b t a i n i n g  p r o j e c t  
f i n a n c i n g  from i n t e r n a t i o n a l  o r  b i l a t e r a l  a g e n c i e s .  F o r  e x a m p l e ,  
C I P  h a s  a r r a n g e d  a c o o p e r a t i v e  p r o g r a m  w i t h  t h e  I N I P A ,  CIP  a n d  
t h e  Swiss  T e c h n i c a l  C o o p e r a t i o n  P r o g r a m  f o r  d e v e l o p i n g  a b a s i c  
s e e d  p r o d u c t i o n  s y s t e m .  P r e v i o u s  a t t e m p t s  t o  d o  t h i s  i n  P e r u  
h a v e  f a i l e d ,  b u t  t h e r e  a r e  two r e a s o n s  f o r  h o p i n g  t h a t  t h i s  
e f f o r t  w i l l  s u c c e e d :  t h e  k n o w l e d g e  C I P  h a s  g a i n e d  i n  i t s  eco- 
n o m i c  s t u d i e s  o n  t h e  s e e d  s y s t e m s i n  t h e  A n d e a n  a r e a  a n d  t h e  
l a t e s t  t e c h n i q u e s  f o r  r a p i d  r e p r o d u c t i o n  o f  d i s e a s e - f r e e  
m a t e r i a l .  
R e s e a r c h  on t r u e  p o t a t o  s e e d s  i s  i m p o r t a n t  f o r  P e r u  b e c a u s e  
of t h e  r i s k  t h a t  i n  a d r o u g h t  ( w h i c h  i s  f r e q u e n t  i n  s e v e r a l  
r e g i o n s  o f  t h e  S i e r r a ) ,  t h e r e  w i l l  b e  n o  s e e d  p o t a t o e s  t o  p l a n t  
t h e  f o l l o w i n g  y e 8 r r  o r  i f  t h e r e  a r e  a n y ,  t h e y  w i l l  b e  v e r y  e x p e n -  
s ive .  I n  a d d i t i o n ,  t h e  h i g h  c o s t  o f  t r a n s p o r t i n g  s e e d  p o t a t o e s ,  
a n d  t h e  a s s u r a n c e  p r o v i d e d  by  s e e d  c e r t i f i c a t i o n  m a k e s  t h e  u s e  o f  
t r u e  s e e d s  more a d v a n t a g e o u s .  The t e c h n i q u e  f o r  s t o r i n g  p o t a t o  
50 
s e e d s  i n  d i f f u s e  l i g h t  i s  b e i n g  a d o p t e d  by P e r u v i a n  f a r m e r s  a n d  
by  t h e  N a t i o n a l  S e e d  P rogram.  
Some s c i e n t i s t s  a r e  c a l l i n g  f o r  g r e a t e r  r e s e a r c h - m e t h o d s  
d i s s e m i n a t i o n  a n d  t r a i n i n g .  They  f e e l  t h a t  s i g n i f i c a n t  r e s e a r c h  
c h a n g e s  s h o u l d  be made i n  t h e  s y s t e m  f o r  t e c h n o l o g y  p r o d u c t i o n  
a n d  e v a l u a t i o n  b y  a g r i c u l t u r a l  u n i t s .  
A l t h o u g h  t h e  e x i s t e n c e  o f  a n  i n t e r n a t i o n a l  C I P  n e t w o r k  i s  
m e n t i o n e d ,  t h e r e  i s  more i n f o r m a t i o n  a b o u t  a n a t i o n a l  n e t w o r k  
u n d e r  t h e  l e a d e r s h i p  of t h e  N a t i o n a l  P o t a t o  P r o g r a m ,  e s p e c i a l l y  
i n  m a i n t a i n i n g  g e n e t i c  m a t e r i a l  a n d  i n  c o o r d i n a t i n g  t r i a l s ,  s u c h  
as  t h e  R e g i o n a l  t r i a l s  f o r  s e l e c t i n g  new c l o n e s  w i t h  t h e  U N A ,  
a c c e l e r a t e d  m u l t i p l i c a t i o n  o f  n a t i v e  p o t a t o  s e e d  w i t h  t h e  U n i v e r -  
s i t y  o f  Cuzco a n d  e l i m i n a t i o n  o f  v i r u s ,  w i t h  t h e  U n i v e r s i t y  o f  
C a j a m a r c a ,  e tc .  The  N a t i o n a l  P o t a t o  P r o g r a m  l a i d  t h e  g r o u n d w o r k  
f o r  t r a i n i n g  i n  1982 a n d  e x p a n d e d  i t  a t  a l l  l e v e l s ,  u s i n g  v a r i o u s  
m e c h a n i s m s :  g r a d u a t e  t h e s e s ,  r e s e a r c h  a s s i s t a n c e ,  1 5  Master's 
d e g r e e s  w i t h  t h e s e s  a i m e d  a t  s o l v i n g  p r o b l e m s  p o s e d  by  C I P  ( u p  t o  
3 y e a r s  a g o  t h e r e  h a d  b e e n  o n l y  two  Master's d e g r e e s ) ,  30 s h o r t -  
term scholarships at CIP, and CIP staff g i v i n g  courses i n  the 
r e g i o n s .  T h e r e  a r e  now 11  s t a f f  m e m b e r s  w i t h  Master's d e g r e e s  
w o r k i n g  i n  Huancayo ,  t h e  n a t i o n a l  p r o g r a m  h e a d q u a r t e r s .  However ,  
low s a l a r i e s  make t h e  e m p l o y m e n t  s i t u a t i o n  u n s t a b l e .  
Around 200 P e r u v i a n  e x p e r t s  h a v e  a t t e n d e d  c o u r s e s  s p o n s o r e d  
by  C I P .  T r a i n i n g  i s  p r o v i d e d  a t  t h e  c e n t r a l  o f f i c e  o r  i n  t h e  
r e g i o n s  i n  v a r i o u s  a r e a s  o f  r e s e a r c h  a n d  e x t e n s i o n  work.  C I P  h a s  
a s s i s t e d  Master's d e g r e e  c a n d i d a t e s  i n  r e s e a r c h  a c c o r d i n g  t o  
n a t i o n a l  p r i o r i t i e s ,  w i t h  t h e  a p p r o v a l  o f  n a t i o n a l  l e a d e r s .  To 
d a t e ,  1 1 6  h a v e  c o m p l e t e d  t h e i r  g r a d u a t e  s t u d i e s ,  w i t h  C I P  s u p e r -  
v i s i o n  a n d  p a r t i a l  f i n a n c i n g .  F o r t y - t w o  of t h e s e  d e g r e e s  h a v e  
b e e n  i n  c r o s s b r e e d i n g  a n d  g e n e t i c s ,  22 i n  e n t o m o l o g y  a n d  
n e m a t o l o g y ,  21  i n  p a t h o l o g y ,  1 5  i n  p h y s i o l o g y ,  1 2  i n  s o c i a l  
s c i e n c e s  a n d  4 i n  taxonomy.  I n t e r n a t i o n a l  c o u r s e s  a r e  g i v e n  
a n n u a l l y  a t  t h e  N a t i o n a l  A g r a r i a n  U n i v e r s i t y  w i t h  l o g i s t i c  
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s u p p o r t  from C I P .  CIMMYT g i v e s  6-month  t r a i n i n g  c o u r s e s  twice  a 
y e a r  (May a n d  December ) .  I n  t h e  l a s t  6 yea r s ,  a n  a v e r a g e  o f  f i v e  
o f f i c i a l s  p e r  y e a r  have  a t t e n d e d .  
T h e r e  i s  a d e f i n i t e  n e e d  f o r  a s u i t a b l e  c h a n n e l  o f  i n f o r -  
m a t i o n  on  t h e  l a t e s t  t e c h n o l o g y .  P a m p h l e t s ,  b u l l e t i n s  a n d  p u b l i -  
c a t i o n s  on r e s e a r c h  f i n d i n g s  a r e  n o t  e a s i l y  o b t a i n e d .  The  
c e n t e r s  p u b l i s h  t h e i r  a c t i v i t i e s  i n  a n n u a l  r e p o r t s  t h a t  may b e  u p  
t o  2 y e a r s  l a t e .  B e c a u s e  of p o o r  n a t i o n a l  d i s t r i b u t i o n ,  
m a t e r i a l s  do n o t  reach t h e  C1PA.s .  A l t h o u g h  r e s e a r c h  f i n d i n g s  
h a v e  l i t t l e  v a l u e  i f  t h e y  a r e  n o t  p u b l i s h e d ,  few w r i t t e n  r e s e a r c h  
r e p o r t s  h a v e  b e e n  i s s u e d .  An i n c e n t i v e  m e c h a n i s m  m i g h t  h e l p  t o  
i n c r e a s e  p u b l i c a t i o n .  
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4 I m p a c t  o f  Research on  Farm P r o d u c t i o n  
S i n c e  a g r i c u l t u r a l  r e s e a r c h  p r o c e d u r e s  v a r y  w i t h  t h e  c r o p ,  
e a c h  p r o d u c t  w i l l  be d i s c u s s e d  s e p a r a t e l y .  
4 .1  Rice 
I m p o r t a n t  s c i e n t i f i c  a n d  t e c h n o l o g i c a l  f i n d i n g s  i n  e x p e r i -  
m e n t a l  f i e l d s  a n d  i n  t h e  l a b o r a t o r i e s  a r e  o f t e n  n o t  p r o p e r l y  
t r a n s m i t t e d  and  d i s s e m i n a t e d  t o  t h e  masses o f  farmers and  
c a m p e s i n o s  a n d  t h e r e f o r e  d o  n o t  h a v e  a t a n g i b l e  e f f e c t  on 
i m p r o v i n g  t h e  q u a n t i t y ,  q u a l i t y ,  c o s t  o r  o t h e r  v a r i a b l e s  o f  p r o -  
d u c t i o n .  T h i s  does  n o t  seem t o  b e  t r u e  o f  r i c e ,  b u t  t h e  i s s u e  
s h o u l d  be e x a m i n e d .  
S e v e r a l  f a c t o r s  d e t e r m i n e  t h e  a m o u n t  o f  r i c e  p r o d u c t i o n  each 
yea r ,  t h e  most i m p o r t a n t  o f  w h i c h  a r e  t h e  f o l l o w i n g :  
(2) 




( 7 )  
( 8 )  
I r r i g a t i o n  water on t h e  Costa  a n d  t h e  r a i n s  i n  t h e  S e l v a :  
t h e  amount  of wa te r  o r  i n t e n s i t y  o f  r a i n ,  t h e  d a t e s  of 
d e l i v e r y  a n d  w i t h d r a w a l ,  a n d  t h e  d i s t r i b u t i o n  over  time. 
The w e a t h e r  -- e a r l y  f r o s t  w i t h  lows u n d e r  15OC damages  
t h e  g r a i n ,  p r o d u c i n g  empty  seed. 
The g r e a t e r  o r  l e s se r  i n c i d e n c e  o f  p a t h o g e n i c  a g e n t s  t h a t  
a t t a c k  new r i c e ,  e s p e c i a l l y  P y r i c u l a r i a  a n d  H e l m i n t h o -  
s p o r i u m  f u n g i ,  a s  well a s  s c a l e  i n s e c t s  ( q u e r e z a ) ,  t h e  c i n c h  
bug  ( c h i n c h e  s o g a t a )  a n d  t h e  w h i t e  l e a f  v i r u s  ( h o j a  b l a n c a ) .  
T h e  g o v e r n m e n t ' s  p u r c h a s e  p r i c e  f o r  u n h u l l e d  r i c e ;  
o b v i o u s l y ,  t h e  p r i c e  s e t  by a s t a t e  monopoly  c a n  e n c o u r a g e  
o r  d i s c o u r a g e  p r o d u c t i o n .  
C o m p e t i t i v e n e s s  w i t h  o t h e r  c r o p s .  
T i m e l y  a v a i l a b i l i t y  of s e l e c t e d  seed ,  f e r t i l i z e r  a n d  o t h e r  
i n p u t s .  
T i m e l y  a v a i l a b i l i t y  o f  a d e q u a t e  f a r m  c r e d i t .  
A v a i l a b i l i t y  o f  s u p p o r t  se rv ices :  m a c h i n e r y ,  t h r e s h e r s ,  
t r a n s p o r t a t i o n .  
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( 9 )  A v a i l a b i l i t y  of p r o c e s s i n g  p l a n t s  ( g r a i n  m i l l s )  a n d  s t o r a g e  
f a c i l i t i e s .  I n  some cases ,  i n s t a l l a t i o n  o f  t h e s e  s e r v i c e s  
i n  new a r e a s  h a s  e x p a n d e d  t h e  r i c e  g r o w i n g  a r e a s ,  e s p e c i a l l y  
i n  t h e  S e l v a .  
C o n s e q u e n t l y ,  p a s t  p r o d u c t i o n  s w i n g s  may b e  d u e  l a r g e l y  t o  
t h e  f a c t o r s  i n d i c a t e d ,  b u t  t h e y  w i l l  a l s o  be  a f f e c t e d  by  t e c h n o -  
l o g y  a d v a n c e s  b e i n g  made by  researchers  a n d  e x p e r i m e n t e r s  a n d  
t r a n s f e r r e d  t o  farmers t h r o u g h  e x t e n s i o n  a n d  d e m o n s t r a t i o n  
s e rv i ces .  
4.1.1 I n t e r n a t i o n a l  c o o p e r a t i o n  i n  r i c e  
Two i n t e r n a t i o n a l  c e n t e r s  -- C I A T  a n d  I R R I  -- p r o v i d e  
t e c h n i c a l  a n d  a c a d e m i c  s u p p o r t  f o r  r i c e  r e s e a r c h  a n d  p r o m o t i o n .  
I R R I ' s  p a r t i c i p a t i o n  c o n s i s t s  m a i n l y  o f  p r o v i d i n g  g e n e t i c  
m a t e r i a l .  Many o f  t h e  v a r i e t i e s  i n t r o d u c e d  i n  t h e  c o u n t r y  have  
v a r y i n g  p r o p o r t i o n s  of P h i l i p p i n e  o r  A s i a n  p r o g e n y  f u r n i s h e d  by  
I R R I ,  w h i l e  o t h e r s  h a v e  merely b e e n  i n t r o d u c e d  a n d  a d a p t e d ,  a s  
shown i n  t h e  c h r o n o l o g y  of v a r i e t a l  i m p r o v e m e n t .  I n  a d d i t i o n ,  
v i s i t s  t o  I R R I  f a c i l i t i e s  a n d  f i e l d s  by  P e r u v i a n  g e n e t i c  e x p e r t s  
make a n  i m p o r t a n t  c o n t r i b u t i o n .  
C I A T  p a r t i c i p a t i o n  i s  more d y n a m i c .  I n  a d d i t i o n  t o  t h e  ex- 
c h a n g e  o f  g e r m p l a s m  a n d  t h e  p r o v i s i o n  o f  g e n e t i c  m a t e r i a l ,  it 
c o n s i s t s  of a c t i v e  t r a i n i n g ,  c o o r d i n a t i o n  a n d  a d v i s o r y  s e r v i c e s  
f o r  p r o g r a m s .  T h u s ,  P e r u v i a n  p r o f e s s i o n a l s  c o n t i n u o u s l y  a t t e n d  
r e g u l a r  a n d  s h o r t  c o u r s e s ,  s e m i n a r s ,  c o o r d i n a t i n g  m e e t i n g s  a n d  
o t h e r  e v e n t s  a t  C I A T  f a c i l i t i e s  i n  C a l i ,  a n d  C I A T  f a c i l i t a t e s  
v i s i t s  t o  s i m i l a r  p r o g r a m s  i n  o t h e r  c o u n t r i e s  t o  p r o m o t e  t h e  
e x c h a n g e  o f  e x p e r i e n c e .  
T h e s e  a c t i v i t i e s  a r e  d e v e l o p i n g  a n  i n t e r n a t i o n a l  n e t w o r k  o f  
s p e c i a l i z e d  a s s i s t a n c e  e n a b l i n g  t h e  p r o f e s s i o n a l  p e r s o n n e l  o f  a 
c o u n t r y  t h a t  i s  o u t s t a n d i n g  i n  a p a r t i c u l a r  d i s c i p l i n e  o r  t e c h -  
n o l o g y  t o  p r o v i d e  s p e c i a l i z e d  e x p e r t i s e  t o  o t h e r  c o u n t r i e s  t h a t  
h a v e  p rob lems  i n  t h a t  f i e l d .  I n  a d d i t i o n ,  C I A T  s u p p o r t s  a n d  
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f i n a n c e s  l o c a l  o r  r e g i o n a l  c o u r s e s  t o  t r a i n  f i e l d  p e r s o n n e l  a t  
v a r i o u s  l e v e l s  on s p e c i f i c  s u b j e c t s .  
4 . 1 . 2  G e o g r a p h i c  d i s t r i b u t i o n  of  r i c e  p r o d u c t i o n  
The  t r a d i t i o n a l  r i c e  a r e a s  h a v e  a l w a y s  b e e n  t h e  c o a s t a l  
v a l l e y  o f  t h e  Tumbes ,  C h i r a ,  P i u r a ,  La L e c h e ,  Chancay ,  S a n a r  
J e q u e t e p e q u e ,  C h i c a m a ,  Moche a n d  S a n t a  r ivers  i n  t h e  n o r t h  a n d  
t h e  Camana, M a j e s ,  Ocona a n d  Tambo r ive r s  i n  t h e  s o u t h .  Added t o  
t h e s e  a r e  t h e  t r a d i t i o n a l  r i c e  a r e a s  i n  t h e  Low S e l v a  of I q u i t o s ,  
Y u r i m a g u a s  a n d  P u c a l l p a ,  i n  b o t h  t h e  h i g h e r  a r e a s  a n d  t h e  r iver  
mud f l a t s ,  w h e r e  r u d i m e n t a r y  t e c h n o l o g y  and  low y i e l d s  p r e v a i l .  
When c o l o n i z a t i o n  of  J a e n  a n d  Bagua b e g a n  i n  1 9 5 0 ,  t h e  High  S e l v a  
a r e a s  were i n c r e a s i n g l y  b r o u g h t  i n t o  r i c e  p r o d u c t i o n ,  u s i n g  
i m p r o v e d  t e c h n o l o g i e s  s i m i l a r  t o  t h o s e  of  t h e  C o s t a .  
When t h e  n o r t h - s o u t h  h i g h w a y  c o n n e c t i n g  w i t h  t h e  Bagua-Olmos 
r o a d  was o p e n e d  i n  t h e  D e p a r t m e n t  o f  San  M a r t i n ,  e x t e n s i v e  a r e a s  
i n  t h e  r e g i o n  were p l a n t e d  i n  r i c e ,  e s p e c i a l l y  i n  1 9 7 9  a n d  1 9 8 0 ,  
w h i c h  s u b s t a n t i a l l y  i n c r e a s e d  t h e  o u t p u t  of t h i s  a r e a .  The r a t e  
o f  i n c r e a s e  i s  s t i l l  c o n t i n u i n g ,  w i t h  new a r e a s  i n  R i o j a ,  Nueva 
C a j a m a r c a ,  e l  B i a b o ,  e l  S i s a  a n d  o t h e r  p l a c e s  b e i n g  b r o u g h t  i n t o  
p r o d u c t i o n .  
C o l o n i s t s  i n  t h e s e  new a r e a s  h a v e  l a r g e l y  b e e n  farmers  from 
t h e  r i c e  a r e a s  i n  t h e  n o r t h e r n  C o s t a  a n d  J a e n  a n d  Bagua ,  who 
i n t r o d u c e d  t e c h n o l o g y  t h a t  r a i s e d  t h e  t r a d i t i o n a l l y  low y i e l d s  o f  
t h e  r e g i o n .  The  p e r c e n t a g e  b r e a k d o w n  o f  t h e  c o u n t r y ' s  r i c e  
p r o d u c t i o n  i n  1 9 8 3  i s  shown i n  T a b l e  4.1. T a b l e  4.2 s h o w s  t h e  
p e r c e n t a g e  s h a r e  by d e p a r t m e n t ,  i n d i c a t i n g  t h e  v a l l e y s  a n d  r i c e  
a r e a s  i n c l u d e d  i n  e a c h  c a s e .  I n  recent  y e a r s ,  i n c r e a s e d  r i c e  
p r o d u c t i o n  h a s  b e e n  m a i n l y  d u e  t o t h e  h i g h e r  y i e l d s  i n  t h e  C o s t a  
a n d  t h e  e x p a n d e d  r i c e  a r e a s  i n  t h e  Se lva .  
4 .1 .3  Ob jec t ives  of  i m p r o v e d  r i c e  t e c h n o l o g y  
I m p r o v e d  r i c e  t e c h n o l o g y  i s  d e s i g n e d  t o  i n c r e a s e  p r o d u c -  
t i v i t y  a n d  overcome t h e  p r o b l e m s ,  d e f e c t s  o r  s e n s i t i v i t i e s  o f  t h e  
5 6  
p l a n t .  Thus,  t h e  main c r i t e r i a  c o n s i d e r e d  i n  g e n e t i c  improvement  
of  r i c e  i n c l u d e :  h i g h e r  p o t e n t i a l  p r o d u c t i v i t y ,  h i g h  r e s p o n s e  t o  
f e r t i l i z e r ,  b e t t e r  g r a i n  q u a l i t y  ( s i z e ,  f o r m ,  etc.) , b e t t e r  
m i l l i n g  p e r f o r m a n c e  ( m i l l i n g  y i e l d ,  p e r c e n t a g e  o f  b r e a k a g e ,  
a p p e a r a n c e  o f  end p r o d u c t ) ,  l o w e r  r a t i o  o f  d e f e c t i v e  g r a i n ,  and 
e a r l y  m a t u r a t i o n .  O t h e r  c o n s i d e r a t i o n s  a r e :  s h o r t ,  s t i f f  s t r a w s  
r e s i s t a n c e  t o  l o d g i n g ,  g r e a t e r  t i l l e r i n g ,  l a r g e r  h e a d s ,  
r e s i s t a n c e  t o  f u n g u s  d i s e a s e s ,  p a r t i c u l a r l y  brown s p o t  (rnancha 
c a r m e l i t a  -- Helmin thospor ium)  and b l a s t  d i s e a s e  ( P y r i c u l a r i a ) ,  
r e s i s t a n c e  t o  e a r l y  low t e m p e r a t u r e s ,  r e s i s t a n c e  t o  t h e e v i r u s  
d i s e a s e  w h i t e  l e a f  ( h o j a  b l a n c a )  and i t s  v e c t o r  t h e  c h i n c h  bug 
( c h i n c h e  s o g a t a ) ,  and r e s i s t a n c e  t o  s c a l e  i n s e c t s  ( O r t h e z i a ) .  
T a b l e  4.1 P e r u v i a n  Rice P r o d u c t i o n  by Region 
- ^___&L-.---- ~ - -A- - . . . ' . . - .  
Area Sown Volume o f  P r o d u c t i o n  
(pe rcen t )  ( p e r c e n t )  
* +L -~ -~ . - . I .  . . &  
N o r t h e r n  C o s t a  43.53 50.37 
S o u t h e r n  C o s t a  5 .53  10.30 
N o r t h e r n  High S e l v a  31.12 29.08 
S o u t h  and Central  High S e l v a  2.19 0 .83  
Low S e l v a  _17,63 __9,y2 
Count ry  T o t a l  100.00 100.00 
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Tab le  4.2 P e r c e n t a g e  S h a r e  o f  Rice  P r o d u c t i o n  
by  Department and Region 
Area Volume 
( p e r c e n t )  ( p e r c e n t )  
- - - -  - - - - .  - - .  - .  . . - --*_)&-A> - .  . I - 
ur.the.m_ Costa:  
Tumbes (Tumbes) 0.66 0.71 
P i u r a  ( C h i r a ,  P i u r a ,  San Lorenzo)  8.99 9.59 
Larnbayeque (Motupe, Chancay, La Leche, SaRa) 19 .03  20.62 
La L i b e r t a d  ( J e q u e t e p e q u e ,  Chicarna, Moche) 13.25 16.96 
Ancash ( S a n t a )  1.60 2.47 
T o t a l  Nor thern  Cos ta :  
-- & .  . - 
43.53 50.35 
-------- . --*-&& _L__LL---+---h&* 
Sou the rn .  Costa:  
Arequipa (Camana, Majes,  OcoRa, Tambo) 5 .53  10.30 
T o t a l  Sou the rn  Cos ta :  
-LA -
5.53 10.30 
-+-- . . ----YLAL------I-YU--.---YI--LI1--C---- 
Northern- High. Se lva :  
Cajamarca ( J a e n ,  San I g n a c i o )  7 .76 9.33 
Amazonas (Bagua Ch ica ,  Bagua) 7 .82  8.64 
San Mar t in  ( T a r a p o t o ,  R i o j a ,  Nueva Ca jamarca l l5 .54  11.11 
T o t a l  Nor thern  High S e l v a :  
&-%-- A- 
31.12 29.08 
aCen t ra l_  and South.  High. Selva: 
Huanuco ( P u e r t o  I n c a ,  Honor ia ,  Tingo Mar ia )  0 .32 0 .15  
Pasco (Pozuzo, Oxapampa, P u e r t o  Bermudez)  0.24 0.08 
Jun in  ( S a t i p o ,  Chanchamayo) 0.54 0.19 
Ayacucho (San  F r a n c i s c o )  0.36 0.13 
Cuzco ( Q u i l l a b a m b a ,  K o s n i p a t a )  0.64 0.25 
P u n 0  ( S a n d i a ,  Carabaya)  0.09 0.03 
T o t a l  C e n t r a l  and South  High Se lva :  2.19 0 .83  
L___ _L* 
* - - - . - - - _  &Ab--*---- -----Ah-- . &-.&-A 
.Low_: 
L o r e t o  ( I q u i t o s ,  Nauta ,  Pebas Cabal lococho,  
Requena, Yurimaguas,  Lagunas) 14.01 7.62 
Ucaya l i  ( P u c a l l p a ,  Contamana, A t a l a y a )  2.47 1.40 
Madre d e  Dios ( P u e r t o  Maldonado, I b e r i a )  1.15 0.40 
T o t a l  Low S e l v a :  
cc_& 
17.63 9.42 
T o t a l  Genera l  100.00 99.98 
T a b l e  4 . 3  A r e a  a n d  P r o d u c t i o n  C h a n g e s ,  1963-83  
C b - - . I - L - L ~ A - I L - W - L L -  . . - - 1- - LL__L_&WI-A--ZLL*L.*Y-- - ~ - - 
C o s t a  8 0 . 4  43 .3  
S e l v a  ,1916 _56,’L 
100.0  100.0 
C o s t a  7 6 . 6  6 0 . 7  
Selva 23A 2 L . 3  
100 .0  100 .0  
C o s t a  100 .0  1 0 0 . 0  
S e l v a  7 2 . 0  77.0 
P r o d u c t i o n  Volume 
xisus* 
I n  a d d i t i o n ,  t h e  c r i t e r i a  f o r  i n t r o d u c i n g  n e w  c u l t i v a t i o n  
t e c h n i q u e s  i n c l u d e :  i m p r o v e d  s o w i n g  m e t h o d s  ( d i r e c t  o r  w i t h  
s e e d b e d s  a n d  t r a n s p l a n t s ;  d e n s i t y ,  t i m i n g ,  e tc . ) ,  f e r t i l i z a t i o n  
( a d e q u a t e  f o r m u l a t i o n  f o r  e a c h  v a r i e t y  a n d  z o n e ,  d o s a g e  a n d  
m e t e r i n g  p e r  h a ,  a p p l i c a t i o n  m e t h o d s  a n d  t i m i n g ) ,  i r r i g a t i o n  
( i r r i g a t i o n  t e c h n i q u e ,  v o l u m e ,  f r e q u e n c y ,  a l l o c a t i o n ,  o p t i m i z i n g  
water  u s e  u n d e r  d r o u g h t  c o n d i t i o n s ) ,  weed c o n t r o l  ( b y  w e e d i n g ,  
f l o o d i n g ,  h e r b i c i d e s ,  c o n t r o l  p r o c e d u r e s  a n d  t i m i n g ) ,  m e c h a n i -  
z a t i o n  of  c u l t u r a l  a n d  h a r v e s t  o p e r a t i o n s  ( o p t i m a l  u s e  of 
t h r e s h e r s  a n d  c o m b i n e s ) ,  d r y i n g ,  s t o r a g e  a n d  g r a i n  p r o c e s s i n g  
t e c h n i q u e s ,  a n d  c r o p  r o t a t i o n  t e c h n i q u e s  ( o p t i m a l  use o f  s o i l s  i n  
t h e  p e r i o d  b e t w e e n  t w o  c r o p  y e a r s ) .  
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4.1.4 Improved v a r i e t i e s  
t h e  t h i r t i e s  were: 
The r i c e  v a r i e t i e s  t r a d i t i o n a l l y  c u l t i v a t e d  i n  P e r u  up t o  
L a t e :  Chino B lanco ,  Chino Co lo rado  and J a v a  
Barba A z u l  
Mid-season: Jamaica  o r  Tambo, Honduras ,  C a r o l i n o  
Dorado, J ava  Barba B l a n c a ,  G i g a n t e  and 
Venezolano  
E a r i y :  V i a l o n e ,  B l u e  Rose,  Espano l  
,Chino C o l o r a b  was t h e  most  winter  h a r d y  and produced  t h e  
h i g h e s t  y i e l d s  p e r  h e c t a r e ,  b u t  i t  was i n f e r i o r  i n  m i l l i n g  per- 
fo rmance  and i n  f i n a l  a p p e a r a n c e ,  s o  i t  b r o u g h t  t h e  l o w e s t  f ree-  
m a r k e t  p r i c e  a t  t h a t  time. The o t h e r  v a r i e t i e s  were o f  e x c e l l e n t  
q u a l i t y  and a p p e a r a n c e r  b u t  w i t h  low farm y i e l d s .  
The Lambayeque A g r i c u l t u r a l  S t a t i o n  was e s t a b l i s h e d  i n  1927 
and began a long- range  program o f  i m p r o v i n g  r i c e  g rowing  
t e c h n o l o g y  and g e n e t i c s .  T h i s  work i s  s t i l l  c o n t i n u i n g  and  h a s  
made s u b s t a n t i a l  p r o g r e s s  i n  i n c r e a s i n g  r i c e  p r o d u c t i o n .  The 
A g r i c u l t u r a l  S t a t i o n  i m p o r t e d  f o r e i g n  s e e d s ,  and a f t e r  t r i a l s ,  
r e l e a s e d  t o  p r o d u c e r s  t h o s e  t h a t  r e sponded  b e s t ,  s u c h  a s :  
" F o r t u n a S t t  an exce l l en t  q u a l i t y  l a t e  v a r i e t y ,  
r e s i s t a n t  t o  Helminthospor ium and P y r i c u l a r i a ,  b u t  
w i t h  low y i e l d s  p e r  ha  ( a v e r a g i n g  o n l y  26 " f a e n a s , "  
o r  3 ,560  k g ) .  
BlancQ r n  a midseason  v a r i e t y ,  w i t h  b e t t e r  
y i e l d s  b u t  s e n s i t i v e  t o  a t t a c k  from t h e  above  ment ioned  
f u n g i .  
n adv wr i&&," an e a r l y  v a r i e t y  t h a t  was n o t  w i d e l y  
a c c e p t e d  by f a r m e r s .  
I n  1938, t h e  Lambayeque S t a t i o n  i n t r o d u c e d  seve ra l  v a r i e t i e s  
from I n d i a ,  and a f t e r  r i g o r o u s  s e l e c t i o n  and a d a p t a t i o n r  o b t a i n e d  
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a n  i m p o r t a n t  s t r a i n  ( B e r h a m p u r  No. 3 ) .  It w a s  p r o m i s i n g ,  h a d  
e x c e l l e n t  y i e l d s ,  q u a l i t y  a n d  r e s i s t a n c e  a n d  w a s  r e l e a s e d  t o  t h e  
c o m m e r c i a l  marke t  i n  1 9 4 4  u n d e r  t h e  name " M i n a a r a .  No-. 1 .I1 T h i s  
v a r i e t y  was d i s s e m i n a t e d  r a p i d l y  i n  a l l  r i c e  v a l l e y s  a n d  f o r  
18 y e a r s  was  t h e  ma in  c r o p  p r o d u c e d .  
I t  was a l s o  i n  t h e  l a t e  t h i r t i e s  t h a t  t r a d i t i o n a l  b r o a d c a s t  
s o w i n g  was r e p l a c e d  by t h e  s e e d b e d  a n d  t r a n s p l a n t  m e t h o d ,  w h i c h  
i n c r e a s e d  y i e l d s  c o n s i d e r a b l y .  Cost a l s o  rose ,  b u t  n o t  a s  much. 
I n  1 9 4 1 ,  t h e  Lambayeque  S t a t i o n  s e l e c t e d  a n  i m p o r t a n t  
v a r i e t y  of AK-28-8 from K u a l a  Lumpur,  M a l a y s i a ,  w h i c h  w a s  
r e l e a s e d  i n  1 9 4 5  u n d e r  t h e  name ? ? B i r r n a n l a  * . I1  I t  was a l a r g e -  
g r a i n e d ,  v i t r e o u s ,  h i g h - y i e l d  v a r i e t y  w i t h  good  m i l l i n g  q u a l i t y ,  
w h i c h  was b e t t e r  a d a p t e d  t o  t h e  h e a d l a n d s  o f  t h e  n o r t h e r n  r i c e  
v a l l e y s .  I t s  u s e  d e c l i n e d  when i t  b e c a m e  s u s c e p t i b l e  t o  t h e  
P y r i c u l a r i a  a n d  H e l m i n t h o s p o r i u m  f u n g i ,  a s  w e l l  a s  t o  l o d g i n g  a n d  
s h a t t e r i n g .  
C o n t i n u i n g  t o  s e l e c t  a n d  t e s t  o r i e n t a l  v a r i e t i e s ,  t h e  
s t a t i o n  o b t a i n e d  a g o o d  s t r a i n  f rom K u a l a  Lumpur i n  1 9 4 2 ,  w h i c h  
was r e l e a s e d  i n  1 9 4 5  u n d e r  t h e  name ItPad in-China."  T h i s  was a 
s m a l l e r - g r a i n e d  v a r i e t y  t h a t  was b e t t e r  a d a p t e d  t o  h o t  a r e a s  l i k e  
Tumbes ,  C h i r a ,  A l t o  P i u r a  a n d  Jaen-Bagua .  Most of t h e  a r e a  
r e c e n t l y  o p e n e d  u p  t o  c o l o n i z a t i n  i n  J a e n  a n d  Bagua w a s  p l a n t e d  
w i t h  t h e  M i n a g r a  a n d  Rad in -Ch ina  v a r i e t i e s .  
I n  1942,  t h e  t w o  new v a r i e t i e s  were i n t r o d u c e d  by p r i v a t e  
i n d i v i d u a l s :  ltE,A,S,,No, 3,11 b r o u g h t  from S p a i n  by  a C h i c l a y o  
farmer ( J u a n  P a r d o  M i g u e l )  a n d  l l u m -  G a W  , I 1  b r o u g h t  f rom 
T h a i l a n d  by a P a c a s m a y o  farmer ( J o r g e  T a y ) .  T h e s e  v a r i e t i e s  
became w i d e l y  d i s s e m i n a t e d  i n  t h e i r  r e s p e c t i v e  a r e a s .  
I n  1 9 4 5 ,  t h e  s t a t i o n  o b t a i n e d  two i m p o r t a n t  s e l e c t i o n s  f rom 
t h e  many s t r a i n s  r e s u l t i n g  from c r o s s i n g  M i n a g r a  w i t h  B i r m a n i a ,  
a n d  r e l e a s e d  t h e m  i n  1 9 5 2  a n d  1 9 5 3 ,  r e s p e c t i v e l y ,  u n d e r  t h e  names 
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of  Jtl a n d  ' IMinab i r  No, T h e s e  v a r i e t i e s  a c h i e v e  
y i e l d s  of 5,200 a n d  5,500 k g / h a ,  and  a d a p t  t o  a l l  t h e  v a l l e y s  
b e t w e e n  Tumbes and  J e q u e t e p e q u e .  However ,  t h e y  a r e  s e n s i t i v e  t o  
l o w  t e m p e r a t u r e s ,  w h i c h  o c c u r  a f t e r  l a t e  A p r i l  i n  some e a r l y  
w i n t e r s .  They  a r e  a l s o  s u s c e p t i b l e  t o  a t t a c k  from t h e  p r e v i o u s l y  
m e n t i o n e d  f u n g i .  B o t h  M i n a b i r  s t r a i n s  made major  c o n t r i b u t i o n s  
t o  p r o d u c t i o n  f o r  over 1 4  y e a r s ,  g r a d u a l l y  r e p l a c i n g  M i n a g r a  a s  
t h e  v a r i e t y  d e c l i n e d .  
I n  1 9 5 3 ,  s t r a i n  40 o f  t h e  c ros s  b e t w e e n  M i n a b i r  No. 1 w i t h  
S i a m  Garden  became  a n  i m p o r t a n t  v a r i e t y .  I t  was  sown  o n  a com- 
m e r c i a l  s c a l e  b e g i n n i n g  i n  1 9 6 0 ,  u n d e r  t h e  name ltEAL_60n and  
y i e l d e d  some 6 ,000  kg /ha .  T h i s  v a r i e t y  was g rown  on l a r g e  a r e a s  
o f  t h e  n o r t h e r n  v a l l e y s  and  t h e  High  S e l v a  f o r  4 yea r s ,  b u t  t h e n  
fell i n t o  d i s u s e  when i t  became  l a t e  m a t u r i n g  a n d  s u s c e p t i b l e  t o  
f u n g i .  
I n  1 9 4 7 ,  t h e  s t a t i o n  r e l e a s e d  t w o  e a r l y  v a r i e t i e s  c a l l e d  
ltLambay_ggLle_ No-. 1" a n d  "=ue. NoJ ?,)I from A u s t r a l i a n  
s t r a i n s .  The  f i r s t  (No. 1 )  i s  l a r g e  g r a i n e d ,  w i t h  good 
a p p e a r a n c e  a n d  good m i l l i n g  q u a l i t y ,  b u t  l o w  y i e l d .  The  o t h e r  
(No. 2) i s  s h o r t  g r a i n e d ,  w i t h  an  excess o f  s m u t t e d  g r a i n  a n d  i s  
f r a g i l e  i n  m i l l i n g .  B o t h  v a r i e t i e s  g a i n e d  a c c e p t a n c e  i n  t h e  
Camana a n d  Tambo v a l l e y ,  w h e r e  t h e y  s e e m e d  t o  p e r f o r m  w e l l ,  
r e m a i n i n g i n  u s e  f o r  o v e r  20  y e a r s  u n t i l  t h e  a r r i v a l  o f  t h e  IRs 
i n  1 9 6 8 .  
I n  1 9 6 1 ,  t h e  s t a t i o n  r e l e a s e d  t o  f a r m e r s  t h e  ltMoch i c at? 
v a r i e t y ,  a s t r a i n  s e l e c t e d  from t h e  c r o s s  o f  F o r t u n a  a n d  M i n a g r a .  
T h i s  v a r i e t y  h a s  c h a r a c t e r i s t i c s  s i m i l a r  t o  M i n a b i r  No. 2 ,  b u t  
w i t h  h i g h e r  y i e l d s  -- on t h e  o r d e r  o f  7 , 0 0 0  kg /ha .  I t  h a s  excel-  
l e n t  m i l l i n g  p e r f o r m a n c e  a n d  e n d - p r o d u c t  a p p e a r a n c e ,  b u t  h a s  
become s u s c e p t i b l e  t o  t h e  P y r i c u l a r i a  f u n g u s ,  a l t h o u g h  i t  i s  
r e s i s t a n t  t o  t h e  c h i n c h  bug ( c h i n c h e  s o g a t a ) ,  t h e  v e c t o r  o f  t h e  
w h i t e  l e a f  v i r u s  ( h o j a  b l a n c a ) .  
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I n  1962,  t h e  Lambayeque S t a t i o n  r e l e a s e d  t h e  t l u c l a y Q  
No-. 1" v a r i e t y ,  s e l e c t e d  f rom progeny o f  t h e  T h a i l a n d  s t r a i n  
"Puang-Ngern." T h i s  i s  an e a r l y  v a r i e t y ,  r e s i s t a n t  t o  l o d g i n g  
and f u n g i ,  b u t  w i t h  low y i e l d .  I t  i s  used  a s  a c o v e r  c r o p  i n  
years  o f  l a t e  f l o o d i n g .  
I n  1966/67,  t h e  s t a t i o n  i n t r o d u c e d  a number o f  seeds f rom 
s t r a i n s  s e l e c t e d  by t h e  P h i l i p p i n e  I R R I  I n s t i t u t e ,  known 
g e n e r i c a l l y  a s  t h e  I R  r i ce s ,  which a r e  e a r l y ,  s e m i d w a r f s  ( s h o r t  
s t r a w e d )  and have  a h i g h  p o t e n t i a l  y i e l d ,  w i t h  s t r o n g  n i t r o g e n  
f e r t i l i z e r  r e s p o n s e .  These  a r e  t h e  r i c e s  t h a t  became p a r t  o f  t h e  
g r e e n  r e v o l u t i o n .  I R  y i e l d s  o f  12 t o  13 t / h a  a r e  r e p o r t e d  -- 
o v e r  twice  t h e  y i e l d s  o f  t h e  b e s t  t r a d i t i o n a l  v a r i e t i e s .  
However, t h e  IRs a r e  s h o r t - g r a i n e d ,  somewhat  g l u t i n o u s ,  and 
f r a g i l e  i n  m i l l i n g ,  w i t h h i g h  r a t e s  o f  s m u t t e d  g r a i n  a n d  a p o o r  
end-p roduc t  appea rance .  The 1tJ&&R-8" v a r i e t y  o f  t h i s  g r o u p  h a s  
been d i s s e m i n a t e d  i n  t h e  Camana, Ocono and Tambo v a l l e y s ,  
r e p l a c i n g  t h e  o l d  "Lambayeque No. 2,(? which  h a s  s i m i l a r  
c h a r a c t e r i s t i c s .  
I n  1968,  t h e  f a r m e r s  o f  P i u r a  i n t r o d u c e d  s e v e r a l  l ong-  
g r a i n e d  v a r i e t i e s  f rom Sur iname  (SML, Apura,  A l u p i  and o t h e r s ) ,  
b u t  t h e s e  were l o s t  when t h e  a g r a r i a n  ref0.r.m o c c u r r e d .  I n  1969,  
t h e  s t a t i o n  i n t r o d u c e d  an IR-8 d e r i v e d  s t r a i n  s e l e c t e d  b y  I R R I S  
which  was r e l e a s e d  t o  f a r m e r s  i n  1972 u n d e r  t h e  name vtJJaylamD.tl 
T h i s  i s  a s e m i d w a r f ,  s e m i - l a t e  v a r i e t y ,  s u s c e p t i b l e  t o  
P y r i c u l a r i a ,  b u t  r e s i s t a n t  t o  t h e  c h i n c h  bug, w i t h  s t r o n g  
f e r t i l i z e r  r e s p o n s e ,  y i e l d s  o f  9 t o  11 t / h a ,  h i g h  m i l l i n g  y i e l d  
(71  p e r c e n t )  and low r a t e s  o f  broken  g r a i n .  T h e  g r a i n  i s  
t r a n s l u c e n t  and l a r g e ,  w i t h  e x c e l l e n t  appea rance .  I t  h a s  been 
w i d e l y  d i s s e m i n a t e d  t h r o u g h o u t  t h e  r i c e  a r e a s  o f  t h e  C o s t a  and 
t h e  High S e l v a .  
I n  1972,  t h e  "Chancay v a r i e t y  was i n t r o d u c e d ,  a s i s t e r  
v a r i e t y  t o  t h e  Naylamp, b e c a u s e  i t  comes f rom a p a r a l l e l  IR-8 
d e r i v e d  s t r a i n ,  which  came f rom I R R I .  I t  h a s  c h a r a c t e r i s t i c s  
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s i m i l a r  t o  t h a t  v a r i e t y  a n d  d i f f e r s  from i t  i n  b e i n g  e a r l y  
m a t u r i n g .  
The llUtl v a r i e t y ,  d e v e l o p e d  i n  1 9 7 3  f r o m  s t r a i n s  o f  t h e  
t r i p l e  c ross  ( I R 8 / M i n a y a / F o r t u n a )  was  r e l e a s e d  i n  1976.  I t  i s  
a l s o  a s e m i d w a r f ,  semi- la te ,  l o n g - g r a i n ,  c h i n c h  bug  r e s i s t a n t  
r i c e  w i t h  good m i l l i n g  p e r f o r m a n c e ,  h i g h  f e r t i l i z e r  r e s p o n s e ,  
a n d  y i e l d s  from 9 t o  12  t / h a .  
S t a r t i n g  i n  1 9 8 0 ,  C o l o m b i a n  s t r a i n s  p r o d u c e d  by C I A T  b e g a n  
t o  b e  i n t r o d u c e d ,  e s p e c i a l l y  t h e  C I C A  s e r i e s ,  w h i c h  h a s  b e e n  
d i s s e m i n a t e d  i n  s e v e r a l  n o r t h e r n  v a l l e y s  a n d  S e l v a  a r e a s .  I t s  
p e r f o r m a n c e  i s  v a r i a b l e ,  a n d  i t  i s  s t i l l  u n d e r  o b s e r v a t i o n .  
I n  1 9 7 7 ,  a Camana farmer i n t r o d u c e d  a s t r a i n  s t i l l  u n d e r  
t e s t ,  t h e  BG-90,  w h i c h  h e  d i s s e m i n a t e d  u n d e r  t h e  name t l b p a t a . t l  
From i t ,  new s e l e c t i o n s  were made a t  t h e  e x p e r i m e n t a l  s t a t i o n ,  
a n d  a s t r a i n  was o b t a i n e d t h a t h a d  a 1 5  p e r c e n t  h i g h e r  y i e l d  t h a n  
t h e  IR-8, w i t h  b e t t e r  m i l l i n g  p e r f o r m a n c e .  I t  was w i d e l y  
d i s s e m i n a t e d  i n  t h e  Camana, Majes a n d  Ocona v a l l e y s .  
I n  1 9 7 1 ,  t h e  T e t e p  v a r i e t y  was i n t r o d u c e d  t h r o u g h  I R R I  f r o m  
Vie tnam.  I ts  m a i n  c h a r a c t e r i s t i c  i s  r e s i s t a n c e  t o  a t t a c k  from 
t h e  P y r i c u l a r i a  o r y z a e  f u n g u s ,  w h i c h  c a u s e s  b l a s t  d i s e a s e .  
S t a r t i n g  t h a t  year ,  n u m e r o u s  s t u d i e s  were made on  b a c k c r o s s i n g  
e x i s t i n g  c o m m e r c i a l  v a r i e t i e s  w i t h  s t r a i n s  d e r i v e d  from t h e  
T e t e p .  The  m o s t  p r o m i s i n g  o f  t h e  r e s u l t i n g  s t r a i n s  were 
s e l e c t e d  a n d  s t a b i l i z e d ,  p r o d u c i n g  t h e  new v a r i e t i e s  V i f l o r ,  
T a l l a n  a n d  Huarangopampa.  
T h e s e  v a r i e t i e s ,  w h i c h  h a v e  h i g h  p r o d u c t i v i t y ,  b e t t e r  
m i l l i n g  y i e l d ,  b e t t e r  r e s i s t a n c e  t o  b l a s t  a n d  t h e  c h i n c h  b u g ,  
e a r l y  d e v e l o p m e n t  and  r e s i s t a n c e  t o  l o d g i n g ,  h a v e  b e e n  i n  com- 
m e r c i a l  c u l t i v a t i o n  s ince  1983.  Recommended f o r  b o t h  d i r e c t  
p l a n t i n g  a n d  t r a n s p l a n t s  a r e  t h e  T a l l a n  v a r i e t y  f o r  t h e  r i c e  
a r e a s  of Tumbes a n d  P i u r a ,  t h e  V i f l o r  f o r  Lambayeque ,  La L i b e r t a d  
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a n d  S a n t a ,  a n d  t h e  Huarangopampa v a r i e t y  f o r  t h e  i r r i g a t e d  r i c e  
a r e a s  i n  t h e  High  a n d  Low S e l v a .  
The  f o r e g o i n g  s u m m a r i z e s  t h e  m a j o r  a t t a i n m e n t s  i n  g e n e t i c  
i m p r o v e m e n t  of r ice .  O b v i o u s l y ,  e a c h  s t r a i n  re leased  f o r  com- 
m e r c i a l  p r o d u c t i o n  i n v o l v e d  i n n u m e r a b l e  c rosses ,  t r i a l s ,  r e j e c t s ,  
s e l e c t i o n s ,  a d a p t a t i o n s ,  etc.  T h i s  r e q u i r e d  c o n t i n u o u s  e f f o r t  by  
researchers  a n d  t h e i r  a s s i s t a n t s  i n  t h e  l a b o r a t o r i e s  a n d  expe r i -  
m e n t a l  f i e l d s .  
4 . 1 . 5  I m p r o v e d  c u l t i v a t i o n  t e c h n o l o g y  
A l o n g  w i t h  i m p r o v i n g  t h e  g e n e t i c  v a r i e t i e s  a n d  s t r a i n s ,  
b e t t e r  f a r m i n g  t e c h n i q u e s  h a v e  a l s o  b e e n  d e v e l o p e d ,  p a r t i c u l a r l y  
t h o s e  s u i t a b l e  f o r  t h e  i n d i v i d u a l  v a r i e t y  i n  b o t h  t h e  t r a d i t i o n a l  
a n d  t h e  new r i c e  g r o w i n g  a r e a s .  The  f i r s t  t r i a l s  t o  r e p l a c e  t h e  
t r a d i t i o n a l  b r o a d c a s t  s o w i n g  w i t h  t h e  s e e d b e d  a n d  t r a n s p l a n t  
me thod  were c o n d u c t e d  a t  Lambayeque  i n  1936,  and  w i d e s p r e a d  u s e  
o f t h e  n e w  m e t h o d  was  t h e n  p r o m o t e d  s t a r t i n g  i n  1939.  
m i d - f o r t i e s ,  b r o a d c a s t  s o w i n g  was  u s e d  o n l y  f o r  e a r l y  m a t u r i n g  
r i c e ,  s u c h  a s  V i a l o n e ,  w h i c h  i s  p l a n t e d  i n  l o w - w a t e r  y e a r s .  
B y  t h e  
The  t r a n s p l a n t  method s p r e a d  r a p i d l y  t h r o u g h  t h e  C o s t a  
v a l l e y s ,  b u t  n o t  t h e  Se lva  a r e a s ,  where  b r o a d c a s t  s o w i n g  s t i l l  
c o n t i n u e d  u n t i l  t h e  a r r i v a l  o f  c o l o n i s t s  from J a e n  a n d  Bagua ,  a n d  
l a t e r  from R i o j a  a n d  Nueva C a j a m a r c a ,  who i n t r o d u c e d  t h e  t r a n s -  
p l a n t  m e t h o d  i n  m o s t  o f t h e  H i g h  S e l v a  a r e a .  
s t i l l  u s e d  i n  t h e  Los S e l v a ,  e s p e c i a l l y  i n  r i v e r  mud f l a t s ,  a n d  
f o r  e a r l y  m a t u r i n g  v a r i e t i e s  i n  o t h e r  a r e a s .  
D i r e c t  s o w i n g  i s  
W i t h  t h e  i n t r o d u c t i o n  of P h i l i p p i n e  d w a r f  a n d  s e m i d w a r f  
v a r i e t i e s  (IR l i n e s )  h a v i n g  h i g h  y i e l d  a n d  s t r o n g  f e r t i l i z e r  
r e s p o n s e ,  a new t e c h n i q u e  o f  h i g h  d o s a g e  f e r t i l i z a t i o n  w a s  
d e v e l o p e d ,  a n d  r e s e a r c h  was c o n d u c t e d  on t h e  b e s t  f o r m u l a t i o n s  o f  
N P K ,  t h e  b e s t  d o s a g e  a n d  d i s t r i b u t i o n ,  e t c .  A l l  o f  t h e s e  t ech -  
n i q u e s  h a v e  b e e n  d i s s e m i n a t e d  f o r  w i d e s p r e a d  u s e  by  f a r m e r s .  
Numerous  c o m p a r a t i v e  t r i a l s  o f  v a r i o u s  f e r t i l i z e r  d o s a g e s  h a v e  
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been conduc ted  t o  e s t a b l i s h  t h e  b e s t  f o r m u l a t i o n s  f o r  t h e  new 
v a r i e t i e s ,  depend ing  on t h e  q u a l i t y  o f  t h e  s o i l s  i n  e a c h  a r e a .  
O t h e r  i m p o r t a n t  d e t e r m i n a n t s  o f  g r e a t e r  p r o d u c t i v i t y  and 
l o w e r  c o s t s  a r e  a l s o  i n v e s t i g a t e d ,  s u c h  a s  o p t i m a l  sowing  time b y  
a r e a ,  o p t i m a l  t i m i n g  and d e a d l i n e s  f o r  p l a n t s  by  a r e a ,  o p t i m a l  
a g e  o f  s e e d l i n g s ,  c h e m i c a l  weed c o n t r o l ,  and c h e m i c a l  d i s e a s e  and 
p e s t  c o n t r o l  ( P y r i c u l a r i a ,  He lmin thospor ium,  c h i n c h  b u g s ) ,  i r r i -  
g a t i o n  t e c h n o l o g y ,  i n c l u d i n g  e s t a b l i s h m e n t  o f  o p t i m a l  volume,  
s c h e d u l i n g  and d i s t r i b u t i o n  o f  i r r i g a t i o n  by v a r i e t y  and a r e a ,  
and management i n  p e r i o d s  o f  w a t e r  s c a r c i t y .  M e c h a n i z a t i o n  of  
c u l t i v a t i o n ,  e s p e c i a l l y  i n  sowing  and h a r v e s t i n g ,  i s  a l s o  a 
c o n s i d e r a t i o n .  Combines have  e n c o u n t e r e d  r e s i s t a n c e  b e c a u s e  of  
t h e  h i g h  i n v e s t m e n t  c o s t  and t h e  n e e d  t o  m a i n t a i n  t h e  l a b o r  
demand. T r i a l s  t o  o b t a i n  t w i c e - y e a r l y  c r o p s  i n  t h e  h e a d l a n d s  of 
c o a s t a l  v a l l e y s  and i n  S e l v a  a r e a s ,  u s i n g  e a r l y  m a t u r i n g  
v a r i e t i e s ,  have  been t r i e d .  T r i a l s  o f  r o t a t i o n  w i t h  s o y b e a n s ,  
b e a n s  ( f r i j o l e s ) ,  ma ize ,  sweet p o t a t o e s  and sorghum, be tween r i c e  
c r o p s t  h a v e  had v a r i a b l e  r e s u l t s .  a c c o r d i n g  t o  t h e  a r e a .  
4.1.6 A g r i c u l t u r a l  e x t e n s i o n  s e rv i ce  and t r a n s f e r  o f  t e c h n o l o g y  
t o  t h e  f a r m e r  
Rice r e s e a r c h  and e x t e n s i o n  s e rv i ces  have b e e n  a d e q u a t e l y  
c o o r d i n a t e d  w i t h  f a r m e r s ,  so  a s a t i s f a c t o r y  l e v e l  o f  t r a n s f e r  o f  
t e c h n o l o g y  t o  users  h a s  s o  f a r  been p o s s i b l e .  The V i s t a  F l o r i d a  
E x p e r i m e n t a l  S t a t i o n ,  n e a r  F e r r e n a f e  i n  Lambayeque, i s  t h e  head-  
q u a r t e r s  o f  t h e  N a t i o n a l  Rice Program, where r e s e a r c h  i s  p l anned  
and most  o f  i t  i s  conducted .  I n  a d d i t i o n ,  e x p e r i m e n t a l  s t a t i o n s  
i n  o t h e r  a r e a s  ( l i k e  Huarangopampa i n  Bagua, San Ramon i n  
Yurimaguas,  E l  Tambo i n  Arequ ipa )  h e l p  w i t h  r e g i o n a l  work a n d  
l o c a l  r e p l i c a t i o n  o f  e x p e r i m e n t s .  
A f t e r  r e p e a t e d  c o n f i r m a t i o n  t e s t s ,  s a t i s f a c t o r y  r e s u l t s  of  
e x p e r i m e n t s  a r e  r e l e a s e d  t o  e x t e n s i o n  a g e n t s  i n  t h e  C I P A s  f o r  
t r a n s f e r  t o  f a r m e r s .  I n  a d d i t i o n ,  t h e  s t a t i o n s  t h e m s e l v e s  
o r g a n i z e  f i e l d  d a y s  and d e m o n s t r a t i o n  p l o t s  i n  the f i e l d s  o f  
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l e a d i n g  farmers. T h e s e  show t h e  a d v a n t a g e s  o f  t h e  t e c h n o l o g Y  
b e i n g  d i s s e m i n a t e d  a n d ,  b e c a u s e  o f  t h e  l e a d i n g  f a r m e r s '  i n f l u -  
e n c e ,  e n c o u r a g e  o t h e r  farmers  t o  a d o p t  t h e  t e c h n i q u e s .  However, 
t h i s  p r o c e s s  i s  slow a n d  d i f f i c u l t ,  e s p e c i a l l y  i n  h a r d - t o - r e a c h  
i s o l a t e d  a r e a s ,  s o  i t  t a k e s  s e v e r a l  c r o p  y e a r s  f o r  a t e c h n o l o g y  
t o  become w i d e s p r e a d .  
The  o r g a n i z a t i o n  of f a r m e r s  i n t o  a s s o c i a t i o n s  a n d  commit tees  
by  s e c t o r  a n d  by  v a l l e y  h a s  f a c i l i t a t e d  c o n t a c t  w i t h  t h e  s t a -  
t i o n s ,  s c i e n t i s t s  a n d  e x t e n s i o n  a g e n t s  t o  l e a r n  new t e c h n i q u e s .  
I n f o r m a t i o n  b u l l e t i n s  a n d  p a m p h l e t s  p r o d u c e d  f o r  t h e  f a r m e r s  a n d  
d i s t r i b u t e d  by t h e  committees a r e  a n  e f f e c t i v e  way t o  e x p a n d  
t e c h n o l o g y  t r a n s f e r s  a n d  make t h e m  l a s t i n g .  
E f f e c t i v e  i n t r o d u c t i o n  a n d  d i s s e m i n a t i o n  of new v a r i e t i e s  o r  
s t r a i n s  r e q u i r e s  s p e e d y  p r o d u c t i o n  a n d  d i s t r i b u t i o n  o f  seeds. 
T h i s  e f f o r t  i s  s u p p o r t e d  by seed breeders  a n d  t h e  ECASA s e l e c t i o n  
s t a t i o n s .  The s e l e c t e d  seed i s  t h e n  c h a n n e l e d  t h r o u g h  t h e  
commit tees  o f  t h e  a r e a  o r  v a l l e y .  U n d e r  a n  INIPA-ECASA 
a g r e e m e n t ,  d e s c r i p t i v e  p a m p h l e t s  o f  new v a r i e t i e s  a r e  i s s u e d ,  
i n d i c a t i n g  c u l t i v a t i o n  t e c h n i q u e s  f o r  them. T h e s e  p a m p h l e t s  are 
w i d e l y  d i s s e m i n a t e d  i n  t h e  r i c e  g r o w i n g  a r e a s ,  a n d  a t  t h e  same 
t ime,  s e l ec t ed  seed o f  s u c h  v a r i e t i e s  a r e  made a v a i l a b l e .  
The  N a t i o n a l  Rice P r o g r a m  p e r i o d i c a l l y  c o n d u c t s  r i c e - g r o w i n g  
t r a i n i n g  c o u r s e s  a i m e d  a t  p r o f e s s i o n a l s ,  t e c h n i c i a n s ,  e x t e n s i o n  
a g e n t s  a n d  q u a l i f i e d  p e r s o n n e l  c o n n e c t e d  w i t h  r i c e  p r o d u c t i o n .  
These  2- t o  3-month  c o u r s e s  a r e  s u p p l e m e n t e d  w i t h  f i e l d  and  
l a b o r a t o r y  p r a c t i c e  a n d  p r o v i d e  u p - t o - d a t e  t e c h n i c a l  a n d  academic 
i n f o r m a t i o n .  The  t e x t s  a r e  d i s t r i b u t e d  w i d e l y  i n  t h e  r i c e  
g r o w i n g  a r e a s ,  a n d  t h e r e  i s  s u b s t a n t i a l  demand a n d  a c c e p t a n c e  f o r  
them. To s u m m a r i z e ,  t h e  c o o r d i n a t e d  work  o f  t h e  e x p e r i m e n t a l  
s t a t i o n s ,  seed g r o w e r s ,  p l a n t  s e l e c t o r s ,  e x t e n s i o n  a g e n t s  a n d  t h e  
v a l l e y  committees p r o d u c e s  a good l e v e l  o f  t e c h n o l o g y  t r ans fe r .  
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4.1 .7  A n a l y s i s  o f  t r e n d s  i n  u n i t  y i e l d s  o f  r i c e  
t h e  f o l l o w i n g  v a r i a b l e s :  a r e a s  sown ,  i n  h e c t a r e s ,  o u t p u t ,  i n  
met r ic  t o n s ,  a n d  u n i t  y i e l d s ,  i n  k i l o s  p e r  h e c t a r e .  These d a t a  
a r e  g i v e n  f o r  t h e  c o u n t r y  a s  a w h o l e  a n d  a r e  b r o k e n  down b y  
r e g i o n :  N o r t h e r n  C o s t a ,  S o u t h e r n  Cos ta ,  N o r t h  High  S e l v a ,  S o u t h  
a n d  C e n t r a l  H igh  S e l v a  a n d  Low S e l v a .  R e g r e s s i o n  a n a l y s i s  o f  t h e  
h i s t o r i c  s e r i e s  o f  u n i t  y i e l d s  ( T a b l e  4.7) p r o v i d e s  i n d i c a t o r s  
f o r  t h e  r e g i o n a l  b reakdown a n d  f o r  t h e  n a t i o n a l  a v e r a g e .  
T a b l e s  4.4, 4.5 a n d  4.6 g i v e  a 2 1 - y e a r  h i s t o r y  (1963-83)  f o r  
The i n d i c a t o r s  f o r  t h e  r e g i o n a l  b r e a k d o w n  a n d  f o r  t h e  
n a t i o n a l  average show t h a t  t h e  h i g h e s t  i n c r e a s e s  o c c u r r e d  i n  t h e  
S o u t h  Costa  (Camana ,  Majes, Ocona a n d  Tambo v a l l e y s )  b e c a u s e  o f  
t h e  w i d e s p r e a d  u s e  of  s e m i d w a r f ,  h i g h - y i e l d  v a r i e t i e s  d e v e l o p e d  
f r o m  t h e  o r i g i n a l  IR-8, a n d  b e c a u s e  o f  t h e  s p e c i a l  c h a r a c t e r -  
i s t i c s  o f  t h e  s o i l s  i n  t h e s e  v a l l e y s .  However ,  t h e  q u a l i t y  o f  
t h i s  g r a i n  i s  n o t  o p t i m a l  a n d  i s  a c c e p t e d  o n l y  b y  t h e  p e o p l e  i n  
t h e  s o u t h ,  who a r e  u s e d  t o  t h i s  t y p e  o f  s h o r t - g r a i n ,  s m u t t e d  
r i c e ,  w i t h  much b r e a k a g e .  
The  N o r t h  C o s t a  h a s  h a d  a m o d e r a t e  i n c r e a s e  i n  y i e l d s ,  less  
t h a n  t h e  S o u t h  C o s t a ,  p a r t l y  d u e  t o  c r o p - y e a r  v a r i a b i l i t y  r e s u l t -  
i n g  from water  a v a i l a b i l i t y  a n d  t o  t h e  l e s se r  u s e  o f  s e m i d w a r f  
v a r i e t i e s .  
R a t e s  o f  i n c r e a s e  i n  t h e  S e l v a  a r e  low, p o s s i b l y  f o r  some o f  
t h e  f o l l o w i n g  reasons.  T e c h n o l o g y  t r ans fe r  d o e s  n o t  r e a c h  most 
f a r m e r s  a s  e a s i l y  a n d  a s  q u i c k l y  a s  n e c e s s a r y ,  a n d  t h e  s p r e a d  o f  
i n f o r m a t i o n  by t r a i n e d  farmers i s  r a t h e r  slow a n d  i n c o m p l e t e .  
T h e r e  i s  p e r i o d i c  water  s c a r c i t y  i n  some a r e a s  a t  c r u c i a l  times. 
Rap id  c o l o n i z a t i o n  o c c u r r e d  on  n e w  l a n d  i n  t h e  S e l v a ,  w h e r e  
i n f r a s t r u c t u r e  i s  l a c k i n g  a n d  t h e r e  i s  no i n f o r m a t i o n  on s o i l  
p e r f o r m a n c e  and  on w h a t  c r o p s  a r e  b e s t  s u i t e d  f o r  t h e  l a n d .  The  
s h a r p  r i s e  i n  t h e  c o s t  o f  f e r t i l i z e r s  and  o t h e r  i n p u t s  
d i s c o u r a g e s  s m a l l  f a r m e s  from mak ing  a d e q u a t e  u s e  o f  them.  
T a b l e  4.4 Rice:  Changes i n  Areas  Sown ( h e c t a r e s )  by Region (1963-83) 
N a t i o n a l  Year North Cos ta  Sou th  C o s t a  North S o u t h  and C e n t r a l  Low S e l v a  
High S e l v a  High S e l v a  T o t a l  
-_y_-- , --- ---.- 
9,180 63,390 1963 47 9 820 3,130 10,460 1,980 
1964 52 450 4 , 900 15,600 1,180 7,000 81,130 
1965 46,010 3,800 17,900 1,330 6,200 75,240 
1966 59,495 3,700 21,040 1,520 10,100 95, 855 
1967 63 ,245 3,900 22,260 1,500 11,600 102,505 
1968 27 9 280 4,900 24,900 3,635 15,010 75,725 
1969 53 1505 4 870 28,950 3,680 18,860 109,865 
1970 74 850 4,600 34 , 845 3,780 22,300 140,375 
1971 78,510 5,030 36,910 3,890 23,000 147,340 
1972 62 470 4,740 30,905 3,640 16,300 103,385 
1973 66,955 4.650 27 , 805 3,395 15,000 117,805 
1974 68,285 5,240 26,945 3,065 12,220 115,755 
1975 71,050 5,495 32,001 2,035 11,900 122,481 
1976 78,785 5 920 32,390 2 s 925 13,145 133, 165 
1977 78,322 7,195 26,692 2,650 19 ,493 134 ,352 
1978 51,133 7,505 33,109 2 477 20,046 114,270 
13 1,440 1979 58,324 8,444 34,397 2,439 27,836 
1980 29 , 877 9,252 32,575 3,596 20,649 95,949 
1981 71,263 9,912 36,303 3,697 28,424 149,599 
1982 77,861 10,735 38 587 3 ,707 31,523 162,413 
1983 65,191 10,750 60,521 4,101 34,950 175,513 
L-L.-Lw-u. L - 
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T a b l e  4.5 Rice :  Changes i n  O u t p u t  by Region (MT o f  u n h u l l e d  r i c e )  1963-83 
--- -u-i L------b...A ~. - --- 
North Sou th  a n d  C e n t r a l  N a t i o n a l  
Years  North Cos ta  Sou th  Cos ta  High S e l v a  High S e l v a  Low S e l v a  Tot  a 1  
--.-L-.-S- ---u-i - -----' u -----+-.-A- 
1963 189,500 16,840 44 ,750 2,450 16,010 269,550 
1964 247,765 22,050 64,553 1,667 13,300 349,335 
1965 185,579 17,100 63,270 2,197 11,371 279,517 
1966 248 109 17,590 84,518 2,398 21,257 373,872 
1967 325,540 18,603 89,553 2,517 28,039 464,252 
1968 117,483 25,284 106,093 5,890 31,345 286,095 
1969 26 1 287 25 ,324 118,406 6,001 33,334 444,352 
39 2 2 0  587,241 1970 366,278 29 900 145,301 6,542 
1971 371,183 34,707 137 ,994 6,727 40,600 5 9 1  921 1 
1972 295,264 35.089 117,770 6,214 28,101 482,438 
1973 309,121 32 ,922 11 0 ,031 5,585 2 6  901 6 483 ,675 
1974 317,577 36,994 112,819 5,119 21,728 494,237 
1975 346,051 40,800 125,658 3,176 21,090 536,775 
1976 368,357 44,814 128 903 5,020 23,301 570,395 
1977 391,792 53,603 103,404 4,041 41,159 593,999 
1978 248,369 57 909 118,373 3,932 39,545 468,128 
1979 304,454 66,657 131,135 3,896 54,242 560  384 
1980 163,899 74,285 137,934 6,051 38 2 0 2  420,371 
1981 410,280 82 870 158,095 6,164 54,679 712,088 
1982 425,739 91,566 193,507 6,077 64,540 781,429 
1983 398,097 81,415 229,485 6,567 74,740 790,304 
P-U----_L-U_Y-- ------- -. --- -u__- 
T a b l e  4.6 Rice: Changes i n  U n i t  Y i e l d s  by Region ( k i l o s  of 
u n h u l l e d  r i c e  p e r  h e c t a r e )  1963-83 
v - - - - , c - e - -  c ---- - cc-c-.-c-- - . -C-C.-CCI-C--------- 
North S o u t h  and C e n t r a l  N a t i o n a l  
Year North Cos ta  Sou th  C o s t a  High S e l v a  High S e l v a  Low S e l v a  T o t a l  
-c---w---- -c-cc_w- --e- - t C I C C - ~ - - C C C C W C I I I * C ~ - C ~  c P- 
1963 3 963 5,380 4,278 1,238 1,744 4,252 
1964 4,724 4,500 4,138 1,413 1,900 4,306 
1965 3,981 4,500 3,535 1,652 1,834 3,715 
1966 4,170 4,755 4,017 1,578 2,105 3,900 
1967 5,147 4,770 4,023 1,678 2,417 4,529 
1968 4,306 5,160 4,261 1,620 2,088 3,778 
1969 4 883 5 200 4,090 1,631 1,767 4,044 
1970 4,893 6,500 4,170 1,731 1,759 4,184 
1971 4,728 6,900 3,738 1,729 1,765 4,012 
1972 4,726 7,402 3,811 1,707 1,724 4,666 
1973 4,617 7,080 3,957 1,645 1,734 4,106 
1974 4,651 7,060 4,187 1,670 1,779 4,270 
1975 4 870 7,425 3 , 927 1,561 1,772 4,382 
1976 4,675 7,570 3,980 1,716 1,773 4,283 
1977 5,002 7,450 3,874 11525 2,111 4,421 
1978 4 r 857 7,716 3,575 1,587 1,972 4,097 
1979 5,220 7 894 3,812 1,597 1,949 4,263 
1980 5,485 8,029 4 r234 1,683 1,851 4,381 
1981 5,757 8,361 4,355 1,667 1,924 4,760 
1982 5,468 8,529 5,015 1,639 2,047 4.81 1 
1983 6,107 7,573 3,791 1,601 2,138 4,503 ------_ ---- c-- CCCIIcCp* cw -.-e-- _W_-_C---*--------CI.-ICI- --IC------ 
Table 4.7 Regress ion A n a l y s i s  of U n i t  Y i e l d s  (kg/ha)  
--e- -e. _c___ --cc-c.cI .CC.--CI..---C c__- -v-__c 
North South North South and Low National  
Se lva  S e l v a  High S e l v a  Central  S e l v a  S e l v a  Average 
Lowest 
Highest 
3,963 4,500 3,535 1,238 1,724 3,715 
6,107 8,529 5,015 1,731 2,138 4,811 
-essioa 
F ir s t  year 1963 4,157 4,623 3 , 962 1,547 1,882 3,998 
Last year 1983 5,579 8,687 4,111 1,678 1,942 4,541 
I 
Annual percent  1.48 3.20 0.18 
Percent i n  t h e  per iod  34.23 87.90 3.75 
0.41 0.16 0.64 
8.44 3.18 13.60 
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I n  t h e  Nor th  High S e l v a ,  which i n c l u d e s  J a e n ,  Bagua and San 
M a r t i n ,  t h e  r a p i d  g r o w t h  o f  r i c e  a r e a s  i n  San M a r t i n  where  l i t t l e  
t e c h n o l o g y  i s  employed l o w e r e d  t h e  r e g i o n a l  a v e r a g e s .  T h i s  i s  
a l s o  r e f l e c t e d  i n  t h e  n a t i o n a l  f i g u r e s  b e c a u s e  o f  t h e  S e l v a ' s  
g r o w i n g  s h a r e ,  w i t h  y i e l d s  s u b s t a n t i a l l y  l e s s  t h a n  t h o s e  of  t h e  
C o s t a .  
4 .1 .8  Commercial r i c e  v a r i e t i e s  a t  t h e  p r e s e n t  time 
Commerc ia l  r i c e  v a r i e t i e s  now u s e d  by farmers f a l l  i n t o  two  
g roups :  ( 1 )  t r a d i t i o n a l ,  l o n g - s t r a w e d  E a s t  I n d i a n  v a r i e t i e s  and 
(2) modern s h o r t - s t r a w e d  o r  s e m i d w a r f  E a s t  I n d i a n  v a r i e t i e s  w i t h  
h i g h  n i t r o g e n  f e r t i l i z e r  r e s p o n s e  and h i g h  y i e l d s .  The f i r s t  
g roup  i n c l u d e s :  Radin China ,  M i n a b i r  No. 1 ,  M i n a b i r  No. 2, 
Mochica,  C a r o l i n o ,  F o r t u n a  and Siam Garden. The second  g r o u p  
i n c l u d e s :  IR-8, I n t i ,  Naylamp, Chancay and  Pampata.  
The a r e a  sown w i t h  modern v a r i e t i e s  h a s  i n c r e a s e d  c o n t i n u -  
o u s l y  i n  recent  y e a r s ,  w i t h  a p r o g r e s s i v e  d e c l i n e  o f  t r a d i t i o n a l  
v a r i e t i e s .  Semidwarf  v a r i e t i e s  a c c o u n t  f o r  58.4 p e r c e n t  of  
c u l t i v a t e d  a r e a s  and 71.2 p e r c e n t  o f  t h e  o u t p u t ,  w h i l e  t r a d i -  
t i o n a l  v a r i e t i e s  a c c o u n t  f o r  o n l y  41.6 p e r c e n t  o f  t h e  a r e a  and 
28.8 p e r c e n t  o f  t h e  o u t p u t .  The breakdown by v a r i e t y  i s  shown i n  
T a b l e  4.8. I N I P A  h a s  d i s s e m i n a t e d  t h e  C I C A - 8  v a r i e t y  i n  t h e  High 
S e l v a ,  w i t h  r e s u l t s  t h a t  a r e  s t i l l  n o t  v e r y  e n c o u r a g i n g .  
The mos t  recent  v a r i e t i e s  i n t r o d u c e d  b y  t h e  N a t i o n a l  Rice 
Program a r e  t h e  'tPA-2,t' d e r i v e d  from CICA-4/CICA-8/CICA-7, which  
i s  a d a p t e d  t o  t h e  C e n t r a l  H u a l l a g a  and i s  r e s i s t a n t  t o  t h e  P y r i -  
c u l a r i a  f u n g u s  and t o  l o d g i n g  and t'PA-3,tt f rom t h e  I R R I  ( L i n e  I R -  
4570) which i s  b e i n g  d i s s e m i n a t e d  i n  J a e n  and Bagua and which  i s  
r e s i s t a n t  t o  P y r i c u l a r i a  and t o l e r a n t  o f  t h e  w h i t e  l e a f  v i r u s  
( h o  j a b l  a n c a ) .  
4.1.9 P r i c e  p o l i c y  f o r  r i c e  
h a s  been s u c c e s s i v e l y  a d m i n i s t e r e d  by s e v e r a l  i n s t i t u t i o n s  -- 
Rice  m a r k e t i n g  h a s  been a gove rnmen t  monopoly s i n c e  1942 and 
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T a b l e  4 .8  P e r c e n t a g e  S h a r e  o f  Var i e t i e s  i n  Area Sown 
a n d  by  O u t p u t  
--YLY.YCL-b-WI-LL----Y.&--- ~. ~ -Y-Y----YUL-A-Y-.+-Y---L--- 
Modern V a r i e t i e s  A r e a  T r a d i t i o n a l  V a r i e t i e s  Area 
( s e m i d w a r f  1 ( p e r c e n t )  ( l o n g - s t r a w e d )  ( p e r c e n t )  
-yI--* ~ . . Y _  -L-Y-L-U--YIU*-L-. --LA-- 
I n t i  21.7 Rad in  C h i n a  13.5 
Naylamp 1 7 . 6  M i n a b i r  No. 2 9 .4  
Pampata  4 .2  C a r o l i n o  10.2 
IR-8 6.1 F o r t u n a  3 . 9  
Chancay  __3,'2 O t h e r s  -!A2 
58.4 4 1 . 6  
7 1 . 2  T r a d i t i o n a l  V a r i e t i e s  2 8 . 8  
Caja d e  D e p o s i t o s ,  Banco  d e  l a  N a c i o n ,  E P S A ,  and  c u r r e n t l y  by 
ECASA s i n c e  1980 .  
The f a r m e r s '  p r i c e s  p e r  k i l o  o f  u n h u l l e d ,  s o u n d ,  d r y ,  c l e a n  
r i c e  d e l i v e r e d t o t h e  m i l l  a r e  s e t  b y  t h e  M i n i s t r y  o f t h e  Economy 
i n  c o o r d i n a t i o n  w i t h  t h e  M i n i s t r y  o f  A g r i c u l t u r e .  Up t o  1 9 7 5 ,  
o n e  p r i c e  was s e t  f o r  t h e  e n t i r e  r i c e  y e a r .  Then ,  b e c a u s e  o f  
i n f l a t i o n ,  s t a g g e r e d  p r i c e s  were s e t  a t  t h e  b e g i n n i n g  o f  t h e  
h a r v e s t s  f o r  e a c h  r e g i o n .  C u r r e n t l y ,  p r i c e s  a r e  a d j u s t e d  
q u a r t e r l y .  The  p r i c e  f o r  t h e  S e l v a  i s  8 t o  10 p e r c e n t  h i g h e r  
t h a n  f o r  t h e  C o s t a  t o  o f f s e t  t h e  h i g h e r  c o s t  o f  f a rm i n p u t s  i n  
t h a t  r e g i o n .  
Up t o  1 9 8 4 ,  m a r k e t i n g  showed n e g a t i v e  b a l a n c e s ,  w h i c h  con-  
s t i t u t e d  s u b s i d i e s  f o r  t h e  consumer. C u r r e n t l y ,  t h e  p r o g r e s s i v e  
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i n c r e a s e  i n  p r i c e s  t o  t h e  p u b l i c  o f  s t o c k p i l e d  r i c e  h a s  m a d e  i t  
p o s s i b l e  t o  e l i m i n a t e  t h e  s u b s i d y  g r a d u a l l y .  H i g h e r  m a r k e t i n g  
c o s t s  a r e  a r e s u l t  o f t h e  s h o r t - t e r m  f i n a n c i n g  c o s t  o f  c r o p  
p u r c h a s e s  a n d  t h e  s low recovery o f  t h e  money f r o m  s a l e s  t h r o u g h -  
o u t  t h e  y e a r .  I n  recent  y e a r s ,  farm p r i c e s  h a v e  u s u a l l y  b e e n  
h i g h ,  c a u s i n g  a s t e a d y  i nc rease  o f  r i c e  c r o p l a n d  i n  new a r e a s  o f  
t h e  Selva a n d  t h e  d i s p l a c e m e n t  of o t h e r  c r o p s  i n  t h e  C o s t a ,  
e s p e c i a l l y  c o t t o n ,  b e a n s ,  maize ,  c h i c k p e a s  a n d  c r o p s  w i t h  l o w e r  
c o m p a r a t i v e  y i e l d .  
Rice f a r m e r  p a r t i c i p a t i o n  i n  t h e  m a n a g e m e n t  a n d  t h e  e q u i t y  
o f  ECASA i s  now b e i n g  p r o p o s e d ,  w h i c h  w o u l d  p r o d u c e  a m i x e d  
e n t e r p r i s e .  W h i l e  t h e  s u b s i d y  h a s  b e e n  e l i m i n a t e d ,  t h e  en t e r -  
p r i s e  a p p l i e s  d i f f e r e n t  p r i c e s  by q u a l i t y  i n t e r n a l l y ,  s o  p r o f i t s  
from h i g h - g r a d e  ( " s u p e r i o r t f  a n d  r l e x t r a f f )  r i ce s  b a l a n c e  l o s s e s  
from r e g u l a r  r i ce .  C o n s e q u e n t l y ,  h i g h  q u a l i t y  r i ce s  s u b s i d i z e  
r e g u l a r  r i c e .  
4 .2  M a i z e  
M a i z e  i s  t h e  most w i d e s p r e a d  n a t i v e  c r o p  i n  P e r u ,  a f t e r  
p o t a t o e s .  I t  h a s  b e e n  u s e d  f o r  human c o n s u m p t i o n  s ince  p r e - I n c a  
times. However, i n t r o d u c t i o n  of w h e a t  a n d  i t s  l a t e r  d e v e l o p m e n t ,  
a n d  t h e  w i d e s p r e a d  c o n s u m p t i o n  o f  b r e a d  made from w h e a t  f l o u r ,  
g r a d u a l l y  r e d u c e d  t h e  i m p o r t a n c e  o f  m a i z e  a s  a d i r e c t  c o n s u m p t i o n  
food and  i n c r e a s e d  d e p e n d e n c e  on f o r e i g n  f o o d s ,  a s  w h e a t  i m p o r t s  
rose. T h e  r a p i d  d e v e l o p m e n t  o f  p o u l t r y  r a i s i n g  i n  t h e  l a s t  15  
y e a r s  h a s  a g a i n  s t i m u l a t e d  d o m e s t i c  demand f o r  m a i z e  t o  t h e  p o i n t  
t h a t  i m p o r t s  a r e  r e q u i r e d .  
Maize h a s  a h i g h  d e g r e e  o f  a g r o e c o l o g i c a l  a d a p t a b i l i t y ,  a n d  
t h e r e  a r e  b o t h  n a t i v e  a n d  i m p r o v e d  v a r i e t i e s  s u i t a b l e  f o r  t h e  
v a r i o u s  c l i m a t e s  a n d  r e g i o n s .  I t  i s  t h e  c r o p  u s u a l l y  p l a n t e d  by  
c o l o n i s t s  s e t t l i n g  i n n e w  a r e a s o f t h e  S e l v a  a n d  i s  g r o w n  o n  
n e w l y  i r r i g a t e d  l a n d  i n  t h e  Cos ta .  
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M a i z e  t e c h n o l o g y  r e s e a r c h  p r o g r a m s  d a t e  from 1 9 4 3  f0.r t h e  
f i r s t  s t u d i e s  o f  t h e  M i n i s t r y  o f  A g r i c u l t u r e  a n d  from 1949-50  f o r  
t h e  N a t i o n a l  A g r a r i a n  U n i v e r s i t y .  B o t h  i n s t i t u t i o n s  h a v e  con-  
d u c t e d  major  work f o r  more t h a n  30 yea r s  on i m p r o v e d  v a r i e t i e s ,  
s t r a i n s  a n d  h y b r i d s ,  and  on  c u l t i v a t i o n  t e c h n o l o g y .  
M a i z e  r e s e a r c h  i s  now c o n d u c t e d  u n d e r  two t r a d i t i o n a l  p r o -  
g r a m s :  t h e  I N I P A  N a t i o n a l  Maize P r o g r a m  a n d  t h e  N a t i o n a l  
A g r a r i a n  U n i v e r s i t y  M a i z e  Program.  The  two p r o g r a m s  a r e  
o b v i o u s l y  n o t  c o o r d i n a t e d  a s  t h e y  s h o u l d  b e ,  d e s p i t e  d e c l a r e d  
good i n t e n t i o n s .  C I M M Y T  m a i n t a i n s  c l o s e  t e c h n i c a l  a n d  a c a d e m i c  
c o o p e r a t i o n  a n d  a s s i s t a n c e  t i e s  w i t h  t h e  t w o  p r o g r a m s ,  b u t  h a s  
n o t  s u c c e e d e d  i n  c o o r d i n a t i n g  them.  I n  f a c t ,  e a c h  h a s  i t s  own 
o b j e c t i v e s  a n d  t a r g e t s ,  w h i c h  resu l t s  i n  d u p l i c a t i o n  of  e f f o r t  
a n d  l a c k  of m u t u a l  s u p p o r t .  T h i s  s i t u a t i o n  s h o u l d  b e  c o r r e c t e d ,  
a n d  t h e i r  work s h o u l d  b e  u n i f i e d .  
4 .2 .1  I n t e r n a t i o n a l  c o o p e r a t i o n  i n  m a i z e  p r o g r a m s  
t e c h n i c a l  a n d  a c a d e m i c  s u p p o r t  from t h e  I n t e r n a t i o n a l  M a i z e  and  
Wheat  I m p r o v e m e n t  C e n t e r  ( C I M M Y T ) .  T h i s  s u p p o r t  i s  p r o v i d e d  a s  
f o l l o w s :  
B o t h  t h e  I N I P A  a n d  t h e  N a t i o n a l  A g r a r i a n  U n i v e r s i t y  receive 
I n t e r n a t i o n a l  s u p p o r t  a n d  e x c a h a n g e  o f  g e n e t i c  m a t e r i a l ,  
w h i c h  e n r i c h e s  t h e  ge rmplasm a n d  p r o v i d e s  raw m a t e r i a l  f o r  
p l a n t  improvemen t  s t u d i e s .  Most  o f  t h e  i m p r o v e d  v a r i e t i e s  
and  h i g h - y i e l d  h y b r i d s  were made p o s s i b l e  by  t h i s  s u p p o r t . .  
Exchange  o f  m a t e r i a l  i s  o n g o i n g  and  i s  c a r r i e d  o u t  i n  
a c c o r d a n c e  w i t h  a p p r o p r i a t e  p l a n t  h e a l t h  s t a n d a r d s .  
T e c h n i c a l  a s s i s t a n c e  f o r  m a i z e  p r o g r a m s  t h r o u g h  p e r i o d i c  
v i s i t s  of e x p e r t s  f r o m  Mexico a n d  o t h e r  c o u n t r i e s .  P e r u v i a n  
e x p e r t s  a n d  t e c h n i c i a n s  c a n  a l s o  a s s i s t  p r o g r a m s  i n  o t h e r  
c o u n t r i e s  w i t h  m a t e r i a l  s u c c e s s f u l l y  t e s t e d  i n  Peru. T h i s  
a s s i s t a n c e  i n c l u d e s  m e t h o d o l o g y ,  new t e c h n i q u e s  and  e v a l u -  
a t i o n  o f  r e su l t s .  
Exchange  o f  b i b l i o g r a p h y  and  t e c h n i c a l  r e p o r t s .  
T e c h n i c a l  a n d  s c i e n t i f i c  t r a i n i n g .  
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T h i s  t r a i n i n g  i s  c o n d u c t e d  a t  v a r i o u s  l e v e l s  f r o m  m i d d l e  
m a n a g e r s  t o  p r o f e s s i o n a l s ,  e x e c u t i v e s ,  e x p e r t s  a n d  s c i e n t i s t s .  
I t  i s  p r o v i d e d  t h r o u g h  courses  o f  v a r y i n g  l e n g t h  c o n d u c t e d  i n  t h e  
c o u n t r y ,  o r  i n  Mexico C i t y  o r  o t h e r  p l a c e s .  G r o u p s  o f  f o u r  t o  
e i g h t  P e r u v i a n  p r o f e s s i o n a l  s t a f f  members  from t h e  I N I P A  a n d  t h e  
U N A  a n n u a l l y  a t t e n d  p l a n t  i m p r o v e m e n t  a n d  p r o d u c t i o n  c o u r s e s  i n  
Mexico. The  n a t i o n a l  p r o g r a m s  o r g a n i z e  r e g i o n a l  c o u r s e s  f o r  
research  worke r s ,  e x t e n s i o n  a g e n t s ,  a n d  t e c h n i c i a n s ,  w h i c h  may 
h a v e  f o r e i g n  i n s t r u c t o r s  p r o v i d e d  by C I M M Y T .  
Most o f  t h e  I N I P A  a n d  U N A  p r o f e s s i o n a l  s t a f f  e x p r e s s  s a t i s -  
f a c t i o n  a t  t h e  s u p p o r t  c u r r e n t l y  r e c e i v e d  f r o m  C I M M Y T ,  a n d  o n l y  
o c c a s i o n a l l y  i n d i c a t e  t h e  n e e d  t o  i n c r e a s e  t h e  a i d  a n d  t o  a d a p t  
some w o r k i n g  m o d e l s  t o  t h e  n a t i o n a l  a n d  r e g i o n a l  c o n d i t i o n s  i n  
P e r u .  
4 . 2 . 2  C h r o n o l o g i c a l  h i g h l i g h t s  o f  g e n e t i c  i m p r o v e m e n t  o f  m a i z e  
Modern g e n e t i c  i m p r o v e m e n t  of m a i z e  i n  Mexico b e g a n  i n  1 9 4 3 ,  
when a g r o u p  o f  M i n i s t r y  o f  A g r i c u l t u r e  r e s e a r c h e r s  c o n d u c t e d  t h e  
f i r s t  i n t e r - v a r i e t y  h y b r i d i z a t i o n  e x p e r i m e n t s  a t  t h e  La M o l i n a  
E x p e r i m e n t a l  S t a t i o n .  T h i s  w o r k  c u l m i n a t e d  i n  1945 w i t h  t h e  
i n t r o d u c t i o n  i n t o  c o m m e r c i a l  p r o d u c t i o n  o f  t h e  f i r s t  h y b r i d  
s t r a i n s ,  known a s  "La M o l i n a  Hybr ids" :  HLM-1, HLM-2 a n d  HLM-3, 
a n d  l a t e r  s t r a i n s  NS-50 a n d  NS-54, a l l  o f  w h i c h  were d i s s e m i n a t e d  
e x t e n s i v e l y  i n  t h e  c o a s t a l  v a l l e y s  from 1 9 4 5  t o  1955 .  
The  "Top Cross  d e  Canete l l  a n d  l l S i n t e t i c o  H a r l a n d S t 1  p r o d u c e d  
by e x p e r t s  o f  t h e  E x p e r i m e n t a l  S t a t i o n  o f  t h e  N a t i o n a l  A g r a r i a n  
S o c i e t y  i n  C a n e t e ,  were a l s o  w i d e l y  d i s t r i b u t e d ,  s t a r t i n g  i n  
1952.  A t  t h a t  t ime, t h e s e  h y b r i d s  r e p l a c e d  t h e  o l d  a n d  d e c l i n i n g  
"Cuban y e l l o w v t  s t r a i n ,  w h i c h  h a d  f o r  a l o n g  t ime b e e n  t h e  o n l y  
c o m m e r c i a l  v a r i e t y  o f  h a r d  m a i z e .  T h e s e  f i r s t  e x p e r i e n c e s  w i t h  
h y b r i d s  o p e n e d  u p  w i d e  p o s s i b i l i t i e s  i n  m a i z e  i m p r o v e m e n t ,  w h i c h  
i n  f a c t  were r e a l i z e d  i n  s u b s e q u e n t  y e a r s .  
77 
I n  t h e  former La M o l i n a  N a t i o n a l  S c h o o l  o f  A g r i c u l t u r e ,  
m a i z e  r e s e a r c h  b e g a n  i n  1 9 4 9  a t  t h e  t h e n  P l a n t  P h y s i o l o g y  D e p a r t -  
ment .  T h i s  i n i t i a l  work  i n c l u d e d  t h e  f o l l o w i n g :  s o w i n g  by t h e  
ear- to-row m e t h o d ,  use of s e l e c t e d  s t r a i n s  of I C A  a n d  C a n e t e r  
f o r m a t i o n  of  s e l e c t i o n  n u c l e i ,  e v a l u a t i o n  o f  p o l l i n i z a t i o n  
systems, and  s t i g m a  r e c e p t i v i t y ,  p r e s e r v a t i o n  a n d  v i a b i l i t y  of 
p o l l e n ,  a n a l y z i n g  f a c t o r s  a f f e c t i n g  c o n t r o l l e d  p o l l i n i z a t i o n ,  and  
e n v i r o n m e n t a l  f a c t o r s  c a u s i n g  p o l l e n  s t e r i l i t y ,  d e v i s i n g  m e t h o d s  
o f  d e t e r m i n i n g  l e a f  a r e a ,  e x t r a c t i o n  and  s e l e c t i o n  o f  i n b r e d  
l o c a l  v a r i e t i e s  o f  m a i z e ,  f o r m a t i o n  o f  m i x e d  s t r a i n s  by v a r i e t y ,  
a n d  d e v e l o p m e n t  o f  h y b r i d i z a t i o n  t e c h n i q u e s .  I n  1 9 5 2 ,  
a r r a n g e m e n t s  were made f o r  R o c k e f e l l e r  F o u n d a t i o n  t o  s u p p o r t  
c o l l e c t i n g  P e r u v i a n  m a i z e  v a r i e t i e s ,  a n d  t h e  g e r m p l a s m  bank w a s  
s t a r t e d .  
I n  May 1 9 5 3 ,  t h e  M a i z e  R e s e a r c h  C o o p e r a t i v e  P r o g r a m  w a s  
o f f i c i a l l y  e s t a b l i s h e d  a t  t h e  N a t i o n a l  A g r i c u l t u r a l  S c h o o l  i n  
c o o p e r a t i o n  w i t h  t h e  M i n i s t r y  o f  A g r i c u l t u r e  and  t h e  R o c k e f e l l e r  
F o u n d a t i o n .  S i n c e  t h a t  t i m e ,  work  h a s  b e e n  i n t e n s i f i e d ,  a n d  a 
n e t w o r k  o f  t e s t  f i e l d s  h a s  b e e n  s e t u p  i n  s e l e c t e d  a r e a s  a n d  
v a l l e y s  o f  t h e  C o s t a  a n d  t h e  S i e r r a .  
I n  1 9 5 4 ,  f i n a n c i a l  s u p p o r t  was o b t a i n e d  f r o m  USAID a n d  
t e c h n i c a l  a n d  a c a d e m i c  s u p p o r t  from C I M M Y T .  Also  s t a r t i n g  i n  
1 9 5 4 ,  t h e  N a t i o n a l  A g r a r i a n  U n i v e r s i t y  M a i z e  P r o g r a m  made i t s  
p r e s e n c e  f e l t  i n  t h i s  f i e l d  by r e l e a s i n g  t o  t h e  c o m m e r c i a l  m a r k e t  
s t r a i n s  o f  h y b r i d  seed from p r o v e n - y i e l d  s t r a i n s ,  p a r t i c u l a r l y  
t h e  PM a n d  PMS se r i e s ,  o f  w h i c h  t h e  f o l l o w i n g  s t r a i n s  a c h i e v e d  
t h e  w i d e s t  d i s s e m i n a t i o n :  PMS-161, PM-211, PM-204 a n d  PM-210. 
The  m a i n  o b j e c t i v e s  o f  t h i s  p r o g r a m  i n c l u d e :  ( 1 )  d e v e l o p i n g  
v a r i e t i e s  and  h y b r i d s  o f  h i g h - y i e l d  h a r d  y e l l o w  m a i z e ,  (2) h e l p -  
i n g  t o  r e d u c e  t h e  c o u n t r y ' s  m a i z e  d e f i c i t  a n d  a c h i e v e  s e l f -  
s u f f i c i e n c y  t h r o u g h  i m p r o v e d  seed a n d  p r o p e r  c u l t i v a t i o n  m e t h o d s ,  
(3) c r e a t i n g  h i g h - n u t r i t i o n ,  h i g h - y i e l d ,  sweet m a i z e  v a r i e t i e s  
f o r  t h e  S i e r r a  r e g i o n ,  ( 4 )  c r e a t i n g  a p p r o p r i a t e  v a r i e t i e s  and  
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t e c h n o l o g i e s  f o r  s p e c i f i c  t y p e s  o f  i n d u s t r i a l - u s e  ma ize  and  (5) 
c o l l e c t i n g ,  m a i n t a i n i n g  and s t u d y i n g  t h e  c o u n t r y ' s  ma ize  germ- 
plasm. 
To a t t a i n  t h e s e  g o a l s ,  t h e  program is  o r g a n i z e d  w i t h  t h e  
f o l l o w i n g  p r o j e c t s :  ( a )  p l a n t  b r e e d i n g ,  ( b )  agronomyr ( c )  s e e d  
g r o w e r s ,  ( d )  germplasm bank,  ( e )  t e c h n o l o g y  t r a n s f e r  and ( f )  
s p e c i a l  p r o j e c t s .  
The work i s  broken  down by t h r e e  n a t u r a l  r e g i o n s ,  w i t h  
o p e r a t i o n s  i n  t h e  C o s t a  ( P i u r a ,  Lambayeque, T r u j i l l o ,  Chimbote,  
Huacho, Lima, Cane te ,  I c a ,  Camana, Moquegua, Tacna ) ,  t h e  S i e r r a  
(Huaraz ,  Huancayo, Cusco, A r e q u i p a ) ,  and t h e  S e l v a  ( I q u i t o s ,  
T a r a p o t o ,  Yurirnaguas,  P u c a l l p a ,  S a t i p o ) .  
On b e g i n n i n g  t h e  p r o d u c t i o n  o f  new v a r i e t i e s  and  h y b r i d s ,  
t h e  U n i v e r s i t y ' s  c o o p e r a t i v e  ma ize  r e s e a r c h  program ( P C I M )  
e s t a b l i s h e d  t h e  f o l l o w i n g  a b b r e v i a t i o n s :  PMV: improved  
v a r i e t i e s ;  PMS: s y n t h e t i c  v a r i e t i e s ;  PMC: c o m p o s i t e  v a r i e t i e s ;  
PMT: i n t e r v a r i e t a l  c r o s s e s ;  and PM: h y b r i d s .  
The  N a t i o n a l  A g r a r i a n  U n i v e r s i t y  Maize Program c o r r e c t l y  
f e e l s  t h a t  t h e  a g r a r i a n  r e f o r m  produced  a s h a r p  s e t b a c k  i n  t h e  
t e c h n o l o g y  f o r  m a i z e  and o t h e r  c r o p s .  I n  t h e  19709, c l o s e r  
c o o p e r a t i o n  was e s t a b l i s h e d  w i t h  C I M M Y T ,  i n  t e c h n i c a l  and aca -  
demic  a s s i s t a n c e  and i n  t h e  exchange  o f  g e n e t i c  m a t e r i a l .  T h i s  
produced  a c o n t i n u o u s  exchange  of  germplasm w i t h  Mexico, C e n t r a l  
Amer ica ,  Colombia and t h e  Car ibbean  c o u n t r i e s ,  which  enhanced  
h y b r i d i z a t i o n  work and r e s u l t e d  i n  numerous n e w  s t r a i n s  w i t h  
b e t t e r  y i e l d s  and s p e c i f i c  c h a r a c t e r i s t i c s ,  i n  terms o f  ag ro -  
e c o l o g i c a l  a d a p t a t i o n  and food  o r  i n d u s t r i a l  use. A n u m b e r  o f  
g e n e t i c  s t r a i n s  ( v a r i e t i e s  and h y b r i d s )  were t h u s  deve loped  t h a t  
a r e  a d a p t a b l e  t o  t h e  i r r i g a t e d  c o a s t a l  v a l l e y s ,  and  in t e r -Andean  
v a l l e y s  w h e t h e r  i r r i g a t e d  o r  n o t ,  a n d  a r e a s  o f t h e  H i g h  a n d  Low 
S e l v a .  
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The University Maize P r o g r a m  h a s  a l s o  d e v e l o p e d  a w i d e  r a n g e  
of  v a r i e t i e s  a n d  h y b r i d  s t r a i n s  a d a p t e d  t o  t h e  f i n a l  use  o f  t h e  
m a i z e .  T h e s e  i n c l u d e  h a r d  m a i z e  v a r i e t i e s  f o r  i n d u s t r i a l  u s e  i n  
b a l a n c e d  m i x t u r e s  f o r  a n i m a l  f e e d ,  a n d  sweet m a i z e  f o r  human 
c o n s u m p t i o n  ( t e n d e r  m a i z e ,  p o p c o r n r  s t e w e d  m a i z e ,  etc.). I n  
a d d i t i o n ,  v a r i e t i e s  w i t h  a h i g h  germ o i l  c o n t e n t  h a v e  b e e n  d e v e l -  
o p e d  f o r t h e  o i l s e e d  i n d u s t r i e s ,  a s  w e l l  a s  o t h e r s  i n t o  w h i c h  t h e  
opaque-2  g e n e  h a s  b e e n  i n t r o d u c e d  t o  r a i s e  t h e  p r o t e i n  c o n t e n t  o f  
m a i z e  g r a i n s ,  e s p e c i a l l y  t h e  a m i n o  a c i d s  l y s i n e  and  t r y p t o p h a n ,  
w h i c h  a r e  low i n  n a t u r a l  m a i z e .  
I n  r e c e n t  y e a r s ,  c o m m e r c i a l  firms have  i m p o r t e d  a w i d e  
v a r i e t y  o f  seed s t r a i n s  w i t h  s u c h  b r a n d  n a m e s  a s  D e k a l b ,  P e n t a ,  
N o r t h r u p  K i n g ,  a s  w e l l  a s  o t h e r s  t h a t  h a v e  v a r i a b l e  p e r f o r m a n c e  
and  a d a p t a t i o n ,  b u t  w h i c h  c o n t r i b u t e  new a n d  v a r i e d  g e r m p l a s m  f o r  
a d d i t i o n a l  h y b r i d s  t h a t  a r e  a l r e a d y  b e i n g  d e v e l o p e d .  
4.2.3 Main i n d i c a t o r s  o f  P e r u v i a n  m a i z e  p r o d u c t i o n  
c o u n t r y  ( T a b l e  4.9). T h i r t y - n i n e  p e r c e n t  of t h a t  a r e a  i s  p l a n t e d  
i n  h a r d  y e l l o w  m a i z e ,  w h i c h  i s  d i v i d e d  a s  f o l l o w s :  51 p e r c e n t  i n  
t h e  C o s t a ,  47 p e r c e n t  i n  t h e  S e l v a  a n d  2 p e r c e n t  i n  t h e  S i e r r a .  
S w e e t  m a i z e  i s  n e x t ,  w i t h  53 p e r c e n t  o f t h e  t o t a l  a r e a ,  b r o k e n  
down a s  f o l l o w s :  9 4  p e r c e n t  i n  t h e  S i e r r a ,  4 p e r c e n t  i n  t h e  
S e l v a  a n d  3 p e r c e n t  i n  t h e  C o s t a .  T e n d e r  m a i z e  a c c o u n t s  f o r  
6 p e r c e n t  o f  t h e  a r e a ,  w i t h  t h e  f o l l o w i n g  b reakdown:  6 6  p e r c e n t  
i n  t h e  S i e r r a ,  26  p e r c e n t  i n  t h e  C o s t a  and  8 p e r c e n t  i n  t h e  
S e l v a .  F i n a l l y ,  f o d d e r  m a i z e  a c c o u n t s  f o r  t h e  r e m a i n i n g  
2 p e r c e n t  o f  t h e  c u l t i v a t e d  a r e a ,  w i t h  9 9  p e r c e n t  i n  t h e  C o s t a  
a n d  a f ew a r e a s  i n  t h e  S i e r r a .  H a r d  y e l l o w  m a i z e  i s  p r o d u c e d  i n  
5 2  p e r c e n t  o f  i r r i g a t e d  a n d  40  p e r c e n t  o f  r a i n f e d  a r e a s .  Abou t  
25 p e r c e n t  o f  sweet m a i z e  i s  p r o d u c e d  i n  i r r i g a t e d  a n d  75 p e r c e n t  
i n  r a i n f e d  a r e a s .  
A t o t a l  o f  a b o u t  4 0 0 , 0 0 0  h a  i s  now p l a n t e d  i n  m a i z e  i n  t h e  
T h e  o u t p u t  o f  g r a i n  m a i z e  i s  a r o u n d  6 2 1 , 0 0 0  t o n s ,  w i t h  
6 6  p e r c e n t  h a r d  y e l l o w  m a i z e ,  a n d  34 p e r c e n t  sweet m a i z e ,  occupy-  
i n g  4 2  p e r c e n t  a n d  58 p e r c e n t  of t h e  g r a i n  maize a r e a ,  r e s p e c -  
t i v e l y .  I m p o r t s  of h a r d  y e l l o w  m a i z e  h a v e  i n c r e a s e d  i n  r e c e n t  
y e a r s ,  w i t h  430,777 t o n s  i n  1982 ,  505,000 i n  1 9 8 3  a n d  366,000 in 
1984 .  No m a i z e  i m p o r t s  a r e  e x p e c t e d  i n  1985 .  
A p p a r e n t  d o m e s t i c  demand f o r  h a r d  y e l l o w  maize  i s  860pOO0 
t o n s  i n  1984 ,  r e s u l t i n g  i n  a t h e o r e t i c a l  p e r  c a p i t a  r a t e  o f  
46 .5  k g / y r ,  i n c l u d i n g  t h e  s m a l l  p o r t i o n  c o n t r i b u t e d  by  s o r g h u m  
( 5  p e r c e n t ) .  Per c a p i t a  c o n s u m p t i o n  of sweet maize i s  11.9 k g ,  
and  t e n d e r  maize is 7.2 kg. 
4.2 .4  C r i t e r i a  f o r  i m p r o v e d  maize t e c h n o l o g y  
The  g e n e r a l  c r i t e r i a  f o r  g e n e t i c  i m p r o v e m e n t  of m a i z e  a r e  
p r o d u c t i v i t y ,  e a r l y  m a t u r i t y ,  p l a n t  h e i g h t ,  s i z e  o f  e a r ,  g r a i n  
s i z e ,  f l o w e r i n g  r a t e ,  l e a f  a r e a ,  ea r s  p e r  p l a n t ,  f e r t i l i z e r  
r e s p o n s e ,  a n d  s h a t t e r i n g  r a t e .  
Some s p e c i f i c  c r i t e r i a  a r e  t a k e n  i n t o  account  when i m p r o v e -  
m e n t  i s  a i m e d  a t  s p e c i f i e d  u s e s  o r  a t  g i v e n  e c o l o g i c a l  a r e a s ,  
s u c h  a s  s a l i n i t y  r e s i s t a n c e ,  l o d g i n g  r e s i s t a n c e ,  p e s t  a n d  d i sease  
r e s i s t a n c e ,  d r o u g h t  r e s i s t a n c e ,  s u g a r  c o n t e n t ,  a n d  germ o i l  
con ten t .  
The  c r i t e r i a  f o r  t e c h n o l o g y  i m p r o v e m e n t  a r e  a i m e d  e s p e c i a l l y  
a t  t h e  f o l l o w i n g  a s p e c t s  f o r  e a c h  a r e a  a n d  e a c h  v a r i e t y :  o p t i m a l  
p l a n t  d e n s i t y  p e r  h e c t a r e ,  o p t i m a l  s o w i n g  t ime, o p t i m a l  
f e r t i l i z e r  f o r m u l a t i o n s ,  i r r i g a t i o n  w a t e r  m a n a g e m e n t ,  b e t t e r  
c u l t u r a l  p r a c t i c e s  a n d  o t h e r s .  
The  p r o d u c t i v i t y - l i m i t i n g  f a c t o r s  t h a t  h a v e  t h e  g r e a t e s t  
i m p a c t  on commercial p r o d u c t i o n  a r e  s h o r t a g e  o r  s low use of 
a v a i l a b l e  i m p r o v e d  s e e d s ,  i n e f f i c i e n t  s e e d  d i s t r i b u t i o n  a n d  s a l e s  
s y s t e m ,  a n d  i n s u f f i c i e n t  u s e  of  f e r t i l i z e r s  (N a n d  P I  i n  t h e  
Costa a n d  S i e r r a ,  b e c a u s e  of i n s u f f i c i e n t  t e c h n i c a l  a s s i s t a n c e ,  
d i s t r i b u t i o n  p r o b l e m s  and  t h e  h i g h  c o s t  of t h e s e  i n p u t s  m a k i n g  
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T a b l e  4.9 Maize: Main I n d i c a t o r s  
- .  -. - c .  ~ ~ _ Y - - ~ - L L 1 1 . - - - L L - - ~ - - Y - W W L - L  
Area Harves t ed  Volume o f  P r o d u c t i o n  U n i t  Y i e l d  
( h a )  (MT)  ( k g / h a )  
A- -*- - - - . Y c -  &-A-Y&-YLL-UL- . . --. - .  - .  - 
Hard. Yellow Maize 157,266 408 323 2,596 
Costa  79,438 272,768 3,434 
S i e r r a  3,320 5,351 1,611 
S e l v a  74,508 130,204 1,748 
e e t  Maize 213,771 21 3,134 9 97 
1,670 Costa  5,142 8,590 
S i e r r a  201,587 198,099 9 83 
S e l v a  7,042 6,445 91 5 
T o t a l  Gra in  Maize 371,037 621,457 1,675 
d e r  Maize 22,664 129,034 5,701 
Costa  5,900 33,971 5,700 
S i e r r a  149994 89,155 5,947 
S e l v a  1,680 5 , 898 3,511 
F o d d e r  Maizg 13,423 443,302 33 ,025 
Costa  13,245 438,691 33,121 
S i e r r a  178 4,611 25,900 
- 
T o t a l  407,124 
. L A  
1,193,783 40,401 
-Y IY-U-&.LLLbI1A- I+  . ~ c - - - C _ _ _ _ u L  - - A & A . ~ _ b & & & & & & &  
JIecLareg P a i n f e d  J r r i W  w 
Yellow maize 7 4  9 323 82 , 943 157,266 
Sweet maize 159,960 53,811 21 3 977 1 
Acres.  1 Dement . )  
Yellow maize 48 52 100 
Sweet Maize 75 25 100 
- . --UIL.U-U1--&&A&&A- - c .  - - - --A& 
Area- 1 DercenLl  
Yellow maize 66 42 
Sweet maize  w aB 
Total 100 100 
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t h e  farmers  u n a b l e  t o  p u r c h a s e  them.  T h e r e  i s  n o  a p p r e c i a b l e  
r e s p o n s e  i n  t h e  S e l v a  t o  p h o s p h a t e  f e r t i l i z e r s ,  s o  t h e i r  u s e  i s  
n o t  recommended.  
F o r  sweet m a i z e ,  w h i c h  i s  l a r g e l y  p r d u c e d  f o r  c o n s u m p t i o n  on  
s u b s i s t e n c e  fa rms ,  socioeconomic a s p e c t s  h a v e  a major  i n f l u e n c e  
on t h e  d e s i g n  of i m p r o v e m e n t  p r o g r a m s .  
4.2.5 The  major  t e c h n o l o g i c a l  i n n o v a t i o n s  c o n t r i b u t e d  by 
r e s e a r c h  
I n  t h e  f i e l d  o f  g e n e t i c  i m p r o v e m e n t ,  t h e r e  i s  t h e  c r e a t i o n  
of new v a r i e t i e s ,  s y n t h e t i c ,  c o m p o s i t e  a n d  t o p c r o s s  h y b r i d s ,  f o r  
b o t h  h a r d  y e l l o w  a n d  sweet m a i z e .  The  U n i v e r s i t y  M a i z e  P r o g r a m  
r e p o r t s  t h a t  i t  h a s  e s t a b l i s h e d  a n d  r e l eased  f o r  p r o d u c t i o n  1 7  
i m p r o v e d  v a r i e t i e s ,  8 s y n t h e t i c s ,  1 4  c o m p o s i t e ,  20 s i n g l e - c r o s s  
h y b r i d s ,  1 0  d o u b l e - c r o s s  h y b r i d s ,  a n d  1 i n t e r v a r i e t a l  c ross .  I t  
r e p o r t s  t h a t  i t  h a s  p r o c e s s e d  and  d i s t r i b u t e d  a n n u a l l y  1 2 0 0  t o n s  
of i m p r o v e d  s e e d .  F o r t y  t h o u s a n d  h a  a r e  p l a n t e d  w i t h  h y b r i d s  i n  
t h e  C o s t a ,  a n d  over 4 , 0 0 0  h a  e a c h  i n  t h e  S i e r r a  a n d  t h e  S e l v a .  
T h e s e  c r o p s  p roduce  180,000 MT o f  h a r d  y e l l o w  m a i z e  a n d  
8,000 MT o f  sweet m a i z e ,  i n c l u d i n g  d r i e d  c o b  m a i z e .  Added t o  
t h i s  i s  960 h a  sown w i t h  p r o t e i n  e n r i c h e d  maize  (opaque -21 ,  w i t h  
a n  a v e r a g e  y i e l d  of  4 , 0 0 0  k g / h a  a n d  an a n n u a l  p r o d u c t i o n  o f  3 , 8 4 0  
MT, w h i c h  i t  i s  p r o p o s e d  t o  e x p a n d  t o  i m p r o v e  n u t r i t i o n  i n  t h e  
S i e r r a .  
The  I N I P A  N a t i o n a l  Maize P r o g r a m  s t a t e s  t h a t  i n  r e c e n t  
y e a r s  i t  h a s  p r o d u c e d  n u m e r o u s  s t r a i n s ,  v a r i e t i e s  a n d  h y b r i d s  
t h a t  have  h e l p e d  t o  i m p r o v e  p r o d u c t i o n .  The  most  r e c e n t  b e i n g  
p r o m o t e d  a n d  d i s s e m i n a t e d  among f a r m e r s  a r e  t h e  f o l l o w i n g :  
r tMarginal-28-Tropica111 y e l l o w  m a i z e  f o r  t h e  S e l v a ;  "Morocho 501" 
h a r d  y e l l o w  m a i z e  f o r  t h e  S i e r r a ;  I 'Canchero 301"  sweet m a i z e  f o r  
t h e  S i e r r a ;  " C h o c l e r o  101" sweet t e n d e r  m a i z e  f o r  t h e  S i e r r a ;  a n d  
IvCanchero 401" sweet m a i z e  f o r  t h e  S i e r r a .  
+ 
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I n  t h e  a g r i c u l t u r a l  f i e l d ,  r e s e a r c h  h a s  d e t e r m i n e d  t h e  f o l -  
l o w i n g  f o r  e a c h  m a i z e  v a r i e t y  o r  a r e a :  o p t i m a l  sowing  p e r i o d ,  
f e r t i l i z a t i o n  f o r m u l a s ,  o p t i m a l  p l a n t i n g  d e n s i t y ,  h i l l i n g  and 
weeding methods ,  c o n t r o l  o f  army worm ( c o g o l l e r o )  and o t h e r  
p e s t s ,  and i r r i g a t i o n  management. 
S u b s t a n t i a l  improvemen t s  have  been made i n  t h e  d e s i g n  of  
e x p e r i m e n t s  a n d  i n  t h e  e v a l u a t i o n  o f  f i n d i n g s ,  a s  w e l l  a s  i n  t h e  
t e c h n o l o g y  o f  h y b r i d i z a t i o n ,  b a c k c r o s s e s  and mass  o r  p e d i g r e e  
s e l e c t i o n s .  
4.2.6 Current  commerc ia l  v a r i e t i e s  
T h e r e  a r e  numerous h a r d  y e l l o w  m a i z e  v a r i e t i e s  now grown,  
most  o f  them known by a b b r e v i a t i o n s  and c o d e s  based  on d e r i v a t i o n  
and o r i g i n .  The h a r d  y e l l o w  ma ize  s t r a i n s  most  grown i n  t h e  
Cos ta  a r e  t h e  f o l l o w i n g :  PMC-Z,  PMC-3, PM-204, PM-211, PM-212, 
P e n t a  1070,  NK-808, PMS-264, VF-101, INIA-101, PM-701 and  PMC- 
747. 
A w i d e  v a r i e t y  o f  swee t  m a i z e  t y p e s  a r e  g rown  i n  t h e  S i e r r a ,  
w i t h  l o c a l  n a m e s  t a k e n  f r o m t h e  v a l l e y ,  p l a c e  o r  r e g i o n  o r  t h e  
c o l o r  o r  o t h e r  d i s t i n g u i s h i n g  f e a t u r e .  Consequen t ly ,  s u c h  names 
a s  t h e  f o l l o w i n g  a r e  used:  " a l a z a n  mantaro," "b l anco  Urubamba,tt 
"den tado  d e  Huay las , "  " r o j o  c a n t e n o , "  e t c .  
The I N I P A  N a t i o n a l  Maize Program h a s  deve loped  and r e l e a s e d  
t h e  f o l l o w i n g  improved v a r i e t i e s  f o r  c o m m e r c i a l  use: "Cajamarca 
1 0 1 , "  "Mal  P a s o  101 , l t  " S a n t a  Ana 1 0 1 , "  a n d  "Cusco  101." A l l  o f  
them a r e  w i d e l y  used  i n  t h e  S i e r r a  a s  sweet ma ize  f o r  human con- 
s u m p t i o n ,  e i t h e r  a s  t e n d e r  ma ize  ( c h o c l o ) ,  t o a s t e d  ma ize  
( c a n c h a ) ,  s t e w e d  ma ize  ( m o t e ) ,  r o a s t e d  ma ize  ( chochoca )  and 
o t h e r s .  I n  a d d i t i o n ,  t h e  program h a s  deve loped  n e w  v a r i e t i e s  
w i t h  s u p e r i o r  t r a i t s ,  whose s e e d  h a s  begun t o  be  d i s s e m i n a t e d  i n  
s u f f i c i e n t  q u a n t i t i e s  f o r  i n t r o d u c t i o n  i n  t h e  1984/85 c r o p  year .  
These  new v a r i e t i e s  a r e :  1fMarginal-28-Tropicai , l t  "Morocho 501 , I1 
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llCanchero 301 , I t  "Canchero 401 and "Choclero  101.ll The  main 
c h a r a c t e r i s t i c s  o f  t h e s e  v a r i e t i e s  a r e  d e s c r i b e d  below.  
n a l  - 28 T r o D i c a a  11 was deve loped  f rom Mexican and 
Car ibbean  p rogeny ,  and i s  an i m p o r t a n t  c o n t r i b u t i o n  o f  C I M M Y T .  
It i s  s u i t a b l e  f o r  t r o p i c a l  a r e a s  (High  and Low S e l v a ) ,  s h o r t -  
s t a l k e d  (2 m ) ,  med ium m a t u r i n g  (110  d a y s ) ,  w i t h  r ed -ye l low g r a i n .  
The p o t e n t i a l  y i e l d  i s  8,000 kg/ha ,  b u t  u n d e r  a c t u a l  c o n d i t i o n s  
of  r e g i o n a l  c u l t i v a t i o n ,  i t  y i e l d s  4,000 kg. T h e  s t r a i n  r e s p o n d s  
well t o  median d o s e s  o f  n i t r o g e n  ( 9 0  kg N/ha) .  
l'Morocho- 501" is  a h a r d  y e l l o w  m a i z e  s u i t a b l e  f o r  t h e  
S i e r r a ,  d e v e l o p e d  w i t h  h a r d  m a i z e  progeny f rom t h e  S i e r r a s  of  
Mexico and t h e  Andean c o u n t r i e s ,  c o n t r i b u t e d  by  C I M M Y T .  I t  was 
produced  a f t e r  5 y e a r s  of  r e p e a t e d  s e l e c t i o n  i n  a r e a s  o f  t h e  
n o r t h e r n ,  c e n t r a l  and s o u t h  o f  P e r u .  I t  i s  s h o r t - s t a l k e d  
( 1 . 6 8  m )  and l a t e  m a t u r i n g  (195  d a y s ) ,  Wi th  good management,  up 
t o  9 t / h a  can  be produced ,  u s i n g  b a l a n c e d  f e r t i l i z e r  a c c o r d i n g  t o  
s o i l  c o n d i t i o n s .  
'ICanchero 3 0 1  i s  a sweet m a i z e  s u i t a b l e  f o r  t h e  S i e r r a ,  f o r  
consumpt ion  a s  t o a s t e d  m a i z e  ( c a n c h a ) .  I t  i s  d e r i v e d  f r o m  o v e r  
200 g e n e t i c  m a t e r i a l s  c o l l e c t e d  i n  Mexico, Colombia and Ecuador ,  
and e a r l y  m a i z e  f rom t h e  Depar tmen t  o f  Ancash, a d a p t e d  t o  t h e  
e c o l o g y  o f  t h e  n o r t h ,  c e n t r a l  and s o u t h  S i e r r a .  I t  i s  s h o r t -  
s t a l k e d  (1.76 m ) ,  somewhat  l a t e  m a t u r i n g  (184  d a y s ) ,  r e s p o n d s  
wel l  t o  N P K  f e r t i l i z e r ,  and may p roduce  y i e l d s  up t o  8 MT/ha. 
l tCancbero 40.1 i s  s i m i l a r  t o  t h e  "Canchero 301" b u t  l a t e  
m a t u r i n g .  
" U o c l e r o .  9 0 1  i s  a sweet t e n d e r  m a i z e  ( c h o c l o )  s u i t a b l e  f o r  
t h e  S i e r r a ,  d e r i v e d  f rom progeny f rom Cusco, Olmost San Cenonimo 
d e l  Mantaro ,  and Mexico. I t  i s  medium h e i g h t  (1.97 m I t  and e a r s  
a r e  h a r v e s t e d  i n  140 days.  The g r a i n s  a r e  l a r g e  and i n  u n i f o r m  
rows ,  t h e  cob  i s  n a r r o w ,  and t h e  e a r s  a r e  e l o n g a t e d  and c y l i n d r i -  
c a l .  The s t r a i n  r e s p o n d s  wel l  t o  N P K  f e r t i l i z e r  and  c a n  reach 
h i g h  e a r  y i e l d s  p e r  h e c t a r e .  
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These  new v a r i e t i e s  a r e  b e i n g  i n t r o d u c e d  t h r o u g h  a n  i n t e n -  
s ive  c a m p a i g n  by t h e  C I P A s  o r  r e g i o n a l  o f f i c e s  o f  t h e  I N I P A .  
However, seed d i s t r i b u t i o n  w i l l  have  t o  be  e x p e d i t e d  and  t e c h n i -  
c a l  a s s i s t a n c e  p r o c e d u r e s  i m p r o v e d  t o  a c h i e v e  e f f e c t i v e  d i s s e m i -  
n a t i o n  a n d  t h e  hoped  f o r  i m p a c t  on  p r o d u c t i o n .  
4.2.7 E x t e n s i o n  s e rv i ce  a n d  t e c h n o l o g y  t r a n s f e r  
A c o m p a r i s o n  o f  research  e f f o r t  and  a c h i e v e m e n t s  w i t h  d i r e c t  
e f f e c t s  on n a t i o n a l  m a i z e  p r o d u c t i o n  t h r o u g h  i n c r e a s e d  u n i t  
y i e l d s  s h o w s  t h a t  e x p e c t e d  r a t i o s  h a v e  n o t  b e e n  a t t a i n e d .  
R e s e a r c h  e f f o r t s  h a v e  b e e n  e x t e n s i v e  a n d  s u c c e s s f u l ,  b u t  p r o g r e s s  
i n  i n c r e a s i n g  a v e r a g e  y i e l d s  i n  t h e  c o u n t r y  have  b e e n  modest:  
0.19 p e r c e n t  f o r  sweet m a i z e  a n d  0.47 p e r c e n t  f o r  h a r d  y e l l o w  
m a i z e .  
T h i s  d i s p r o p o r t i o n  wou ld  seem t o  i n d i c a t e  f i r s t  t h a t  t h e  
r u r a l  e x t e n s i o n  system i s  n o t  o p e r a t i n g  e f f i c i e n t l y  a n d  s e c o n d  
t h a t  w i d e s p r e a d  i n t r o d u c t i o n  o f  t e c h n o l o g i e s  t o  farmers  i s  a s low 
and  d i f f i c u l t  p r o c e s s .  The  b e t t e r  t r a i n e d  farmers ,  a b l e  t o  
a b s o r b  t e c h n i c a l  know-how a n d  t o  p u r c h a s e  i m p r o v e d  seeds ,  i n p u t s  
and  e q u i p m e n t ,  c a n  make s u b s t a n t i a l  p r o g r e s s  i n  i n c r e a s i n g  p r o -  
d u c t i v i t y  a n d  y i e l d s .  
However, t h e  number  o f  t h e s e  farmers  i s  s m a l l ,  a n d  most  a r e  
i n  t h e  o p p o s i t e  s i t u a t i o n ,  w i t h  l i t t l e  e d u c a t i o n ,  n o  money t o  
i n v e s t ,  n o  c r e d i t ,  a n d  l i v i n g  i n  d i f f i c u l t - t o - r e a c h  a r e a s ,  e tc .  
C o n s e q u e n t l y  t e c h n i c a l  know-how does  n o t  reach most o f  them,  o r  
r e a c h e s  them w i t h  g r e a t  d i f f i c u l t y  o r  p e r h a p s  i n  a d i s t o r t e d  
form. I n  a n y  case ,  s u c h  know-how c a n n o t  be  p u t  t o  u s e ,  b e c a u s e  
means  a n d  r e s o u r c e s  a r e  l a c k i n g .  T h a t  i s  why most  farmers h a v e  
n o t  y e t  received t h e  b e n e f i t s  o f  i m p r o v e d  t e c h n o l o g i e s  a n d  
c o n t i n u e  s u b s i s t e n c e  f a r m i n g  w i t h o u t  b e i n g  a b l e  t o  r a i s e  t h e i r  
s t a n d a r d  o f  l i v i n g  o r  p u r c h a s e  m a n u f a c t u r e d  g o o d s .  
T h i s  s i t u a t i o n  c a u s e s  t h e  i nc reases  i n  n a t i o n a l  a v e r a g e  
y i e l d s  t o  be v e r y  low.  T h a t  does  n o t  p r e v e n t  p r o g r e s s i v e  a n d  
modern  fa rmers  from m a k i n g  s u b s t a n t i a l  i n d i v i d u a l  i n c r e a s e s ,  
based on  l o c a l i z e d  t e c h n o l o g y  i n n o v a t i o n ,  w h o s e  r a t i o n a l  u s e  
d e p e n d s  l a r g e l y  on  t h e  a b i l i t y  t o  p u r c h a s e  i n p u t s  a n d  make 
i n v e s t m e n t s .  
T h i s  s i t u a t i o n  i n d i c a t e s  t h e  n e e d  t o  review t h e  me thods  u s e d  
i n  t h e  r u r a l  e x t e n s i o n  s e r v i c e  t o  d a t e  a n d  make a n y  c h a n g e s  
n e e d e d  t o  i m p r o v e  o p e r a t i o n a l  e f f i c i e n c y ,  i n  l i g h t  o f  t h e  soc io -  
e c o n o m i c  c o n d i t i o n s  p r e v a i l i n g  f o r  m o s t  f a r m e r s .  A t  t h e  same 
t ime,  t h e  c o v e r a g e  o f  f a r m  c r e d i t m u s t b e e x p a n d e d t o  make i t  
a c c e s s i b l e  t o  more farmers a n d  s p e e d  u p  a n d  s i m p l i f y  r e q u i r e -  
m e n t s  a n d  p r o c e d u r e s .  
4.2.8 C h a n g e s  i n  u n i t  y i e l d s  o f  m a i z e  
T a b l e s  4.10, 4.11, 4.12 and  4.13 show 2 0 - y e a r  h i s t o r i e s  
(1964-83)  f o r  a rea  h a r v e s t e d ,  i n  h a ,  v o l u m e  o f  p r o d u c t i o n ,  i n  MT, 
a n d  u n i t  y i e l d s  i n  kg/ha .  T h e  d a t a  a r e  b r o k e n  down by  sweet 
maize a n d  h a r d  y e l l o w  m a i z e ,  and  t h e  l a t t e r  i s  b r o k e n  down 
r e g i o n a l l y  w i t h  f i g u r e s  f o r  t h e  C o s t a ,  t h e  S e l v a  and  t h e  n a t i o n a l  
t o t a l .  
I n  c o n t r a s t ,  n a t i o n a l  y i e l d  i n c r e a s e s  a r e  modest -- o n l y  
0.49 p e r c e n t  a n n u a l l y  a n d  10.25 p e r c e n t  d u r i n g  t h e  p e r i o d ,  d u e  t o  
t h e  S e l v a ' s  s h a r e  o f  a r e a  a n d  v o l u m e  o f  p r o d u c t i o n ,  b e c a u s e  t h e  
y i e l d s  t h e r e  a r e  s u b s t a n t i a l l y  lower t h a n  i n  t h e  Costa ,  w h o s e  
s h a r e  of t h e  t o t a l  h a s  b e e n  d e c r e a s i n g .  I n  f a c t ,  t h e  Cos ta  
a c c o u n t e d  f o r  83 p e r c e n t  o f  p r o d u c t i o n  v o l u m e  i n  1 9 6 4  a n d  
75.7 p e r c e n t  o f  a r e a ,  w i t h  t h e  S e l v a  c o n t r i b u t i n g  17 p e r c e n t  a n d  
24.3 p e r c e n t ,  r e s p e c t i v e l y .  I n  1 9 8 3 ,  t h e  S e l v a ' s  s h a r e  g r e w  t o  
46 p e r c e n t  by v o l u m e  a n d  60.7 p e r c e n t  by  area.  I n  a n y  case ,  t h e  
s u b s t a n t i a l  i m p r o v e m e n t  i n  c u r r e n t  maize p r o d u c t i o n  i n  t h e  S e l v a ,  
m a i n l y  i n  t h e  S a n  M a r . t i n  D e p a r t m e n t ,  r e p r e s e n t s  a s u c c e s s  f o r  
t e c h n o l o g y .  However ,  i t  w o u l d  h a v e  t o  be s u p p l e m e n t e d  w i t h  s o i l  
P r o t e c t i o n  a n d  c o n s e r v a t i o n  m e a s u r e s  t o  e n s u r e  c o n t i n u i t y  of t h i s  
p r o d u c t i o n  i n  t h e  immediate  f u t u r e .  
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T a b l e  4.10 Hard Yellow Maize - C o s t a  
- c ~. -&-A&-*-&-&&. 
1964 93 ,440 248,373 2,658 
1965 108,550 304,417 2 , 805 
1966 113,580 323,660 2,850 
1967 113,590 314,746 2,770 
1968 89,595 292,889 3,270 
1969 108,270 317,189 2 930 
1970 107,050 318,505 2,975 
1971 112,515 347 823 3,090 
1972 110,230 345 833 3,137 
1973 94,580 314,851 3,329 
1974 90,940 314,176 3,455 
1975 107 225 362,264 3,379 
1976 120 960 417,444 3,451 
1977 125 ,709 431,570 3,433 
1978 83 427 285 144 3,418 
1979 84 580 281,358 3,327 
1980 52,186 177,051 3,393 
1981 66,113 239,046 3,616 
1982 61,540 235,014 3,819 
1983 65,147 222911 8 3,409 
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T a b l e  4.12 Hard Yel low Maize - N a t i o n a l  T o t a l  
- - -  c _ - _ c _  --C___-_____2_ c _ c _ c c c c c .  
Year Area Product  i o n  Y i e l d  
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T a b l e  4.13 Sweet  Maize 
Year Area 
(ha) 
P r o d u c t i o n  Y i e l d  
(MT) (kg/ha) 
_ -  ___I- . h-&- A-
-- -- -- 1963 
1964 220 500 202,542 923 
1965 204 , 800 218,045 1,065 
1966 209 490 212,032 1,020 
1967 212,280 226 ,629 1,070 
1968 183,715 178,970 975 
1969 218,990 213,905 97 5 
1970 228 405 226,562 990 
1971 217,415 202,546 930 
1972 229 375 216,048 942 
1973 228 ,625 219,048 958 
1974 229 921 0 223,312 974 
1975 21 8 ,775 213.974 978 
1976 221,575 236,915 1,069 
1977 212,218 214,258 1,010 
1978 203,787 198,572 974 
1979 204 907 203,450 993 
1980 153 9 445 151,800 989 
1981 173,563 196,936 1,135 
1,146 
1983 174,399 173,098 993 
1982 203,212 232,883 
1984 186,815 203,034 1,087 
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The h e a v y  i n c r e a s e s  i n  r e g i o n a l  y i e l d  b o t h  i n  t h e  C o s t a  a n d  
i n  t h e  S e l v a ,  c o n s i d e r e d  s e p a r a t e l y ,  a r e  a l s o  a good i n d e x  o f  t h e  
e f f e c t s  of  t e c h n o l o g y  d i s s e m i n a t i o n ,  b o t h  t h r o u g h  i m p r o v e d  
v a r i e t i e s  a n d  t h r o u g h  c r o p  managemen t  i n  t h o s e  r e g i o n s .  F o r  
sweet maize,  w h i c h  h a s  b e e n  d e v e l o p e d  m o s t l y  i n  t h e  S i e r r a ,  
a v e r a g e  y i e l d  i n c r e a s e s  a r e  much s m a l l e r ,  o n l y  0.39 p e r c e n t  a 
year  a n d  8.30 p e r c e n t  d u r i n g  t h e  p e r i o d ,  w h i c h  r e f l e c t s  t h e  a b o v e  
c i t e d  p r o b l e m s  i n  d i s s e m i n a t i n g  t e c h n o l o g i e s  t h r o u g h  e x t e n s i o n  
a n d  t r a n s f e r  work .  
4 .2 .9  Maize p r i c e  p o l i c y  
monopoly  w i t h  o f f i c i a l  p r i c e s  s e t  by t h e  E N C I .  I n  J u n e  o f  t h a t  
y e a r ,  p r i c e s  were d e c o n t r o l l e d  i n  t h e  C o s t a ,  a l l o w i n g  s u p p l y  and  
demand t o  c o n t r o l  t h e  fa rmers  and  c o n s u m e r  m a r k e t s ,  w i t h  t h e  E N C I  
i m p o s i n g  c o n t r o l s  o n l y  f o r  p r o d u c t i o n  i n  t h e  S e l v a .  The  a d j u s t -  
m e n t  c a l c u l a t i o n s  by r e g r e s s i o n  i n  t h e  h i s t o r i c  se r ies  o f  u n i t  
y i e l d s  of m a i z e  a r e  shown i n  T a b l e s  4 .14  a n d  4 .15 .  
Up t o  1 9 8 2 ,  h a r d  y e l l o w  maize was m a r k e t e d  u n d e r  a s t a t e  
T h e s e  f i g u r e s  show t h e  s u b s t a n t i a l  y i e l d  i n c r e a s e  i n  t h e  
Selva (2.20 p e r c e n t  a y e a r r  o r  48.05 p e r c e n t  i n  t h e  2 0 - y e a r  
p e r i o d ) .  The  r a t e  i s  a l s o  s i g n i f i c a n t  i n  t h e  Cos ta ,  a l t h o u g h  
l e s s  s p e c t a c u l a r  t h a n  i n  t h e  S e l v a ,  w i t h  1.61 p e r c e n t  a y e a r  and  
33.41 p e r c e n t  d u r i n g  t h e  p e r i o d .  A l s o ,  u s e r s  were f r e e  t o  
a r r a n g e  t h e i r  i m p o r t s ,  b u t  t h e y  a l w a y s  c h o s e  t o  use t h e  E N C I  a s  
t h e  i m p o r t i n g  a g e n t .  
Under  t h i s  s y s t e m ,  t h e  a r r i v a l  i n  p o r t  o f  l a r g e  s h i p m e n t s  o f  
i m p o r t e d  m a i z e  a t  t h e  b e g i n n i n g  o f  t h e  h a r v e s t  i n  t h e  C o s t a  
r e s u l t e d  i n  a d r o p  o f  d o m e s t i c  p r i c e s  a n d  d i s c o u r a g e m e n t  f o r  
farmers. To overcome t h e s e  p r o b l e m s ,  r e i n s t a t e m e n t  o f  t h e  p r e -  
v i o u s  system was  r e q u e s t e d ,  and  p e r i o d i c  m e e t i n g s  o f  r e p r e s e n t a -  
t i v e s  o f  m a i z e  farmers a n d  users ( i n d u s t r i a l  p l a n t s  a n d  l i v e s t o c k  
r a i se r s )  were h e l d ,  b u t  r e s u l t s  were s p o t t y .  
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4 .3  Po ta toes  
P o t a t o e s  a r e  t h e  l a r g e s t  f o o d  c r o p  i n  P e r u ,  w i t h  some 
1.8 m i l l i o n  t o n s  produced  on  o v e r  200,000 ha. S i n c e  t h e  p l a n t  i s  
n a t i v e  t o  t h e  P e r u v i a n  Andes ,  t h e  c o u n t r y  h a s  a s u b s t a n t i a l  
reserve of w i l d  b i o t y p e s ,  spec ie s  a n d  s t r a i n s  t o  p r o v i d e  a con-  
t i n u o u s  s u p p l y  of e x p e r i m e n t a l  g e r m p l a s m  f o r  h y b r i d s  a n d  i m p r o v e d  
v a r i e t i e s .  However, t h e  n a t i o n a l  u n i t - y i e l d  a v e r a g e  i s  low 
( 7 , 6 6 2  kg/ha i n  1 9 8 3 )  a n d  h a s  i n c r e a s e d  o n l y  40.35 p e r c e n t  i n  t h e  
l a s t  20 y e a r s  ( 1 9 6 3 - 8 3 ) .  
P o t a t o  g r o w i n g  v a r i e s  w i d e l y  i n  t e c h n o l o g y ,  a n d  c a n  be c l a s -  
s i f i e d  i n t o  th ree  g r o u p s :  
( 1 )  
(2) 
( 3 )  
E m p i r i c a l  c a m p e s i n o  m e t h o d s  t h a t  h a v e  b e e n  u s e d  f o r  
c e n t u r i e s  by  most farmers and  c o m m u n i t i e s  i n  t h e  S i e r r a ,  
w i t h  n o  i n p u t s  a n d  w i t h  y i e l d s  from 1 t o  5 t / h a .  
These methods  a r e  u s e d  i n  t h e  h i g h  S i e r r a s  a n d  o n  t h e  
s l o p e s  a n d  s m a l l  t e r races ,  w i t h  r a i n f e d ,  s u b s i s t e n c e  
a g r i c u l t u r e  p r o d u c i n g  f o r  f a r m  c o n s u m p t i o n .  
S e m i - s c i e n t i f i c  f a r m i n g  p r a c t i c e d  b y  some b e t t e r  
e d u c a t e d  farmers,  w i t h  se lec ted  seed, i m p r o v e d  t i l l a g e ,  
a n d  u s e  of some i n p u t s ,  i n c l u d i n g  i r r i g a t i o n ,  w i t h  y i e l d s  
of 8 t o  15 t o n s .  
S c i e n t i f i c  a g r i c u l t u r e ,  p r a c t i c e d  by  modern  f a r m e r s ,  w i t h  
f u l l  u s e  of i n p u t s ,  m e c h a n i z a t i o n ,  i r r i g a t i o n ,  p l a n t  
h e a l t h  c o n t r o l s ,  c e r t i f i e d  seeds, e t c .  P r o d u c t i o n  c o s t s  
a r e  h i g h  a n d  y i e l d s  r a n g e  from 20 t o  30 t o n s  o r  more p e r  
hectare.  T h i s  t e c h n o l o g y  l e v e l  i s  f o u n d  o n  t h e  b e s t  s o i l s  
of t h e  i n t e r - A n d , e a n  v a l l e y s  a n d  t h e  w i n t e r  c r o p s  i n  t h e  c e n t r a l  
Cos ta  v a l l e y s .  
T a b l e  4.14 I n d i c a t o r s  o f  Maize  U n i t  Y i e l d s  
_yIu_ -1 -p-  --II_ 
Hard Yellow Maize -I_ Sweet Maize  
C o s t a  Se lva  N a t i o n a l  T o t a l  N a t i o n a l  T o t a l  
m h  a nd Low YieAds (Q./J-& 
Lowest  2 ,658  1,195 
H i g h e s t  3,819 2,133 
A d i u s t e d  bv r e P r e s s i o n  
F i r s t  year 2,756 1,273 
M i d d l e  year 3,216 1,579 
L a s t  y e a r  3,676 1,885 
h t e s  of i - n c r e a s e  
P e r c e n t  a n n u a l  1.61 2.20 














T a b l e  4.15 P e r c e n t a g e  S h a r e  o f  t h e  C o s t a  a n d  t h e  S e l v a  
i n  Hard Yellow Maize  P r o d u c t i o n  
Costa  





Only  o n e - t h i r d  o f  t h e  c o u n t r y ' s  o u t p u t  i s  s o l d  i n  t h e  
d o m e s t i c  m a r k e t s ,  w i t h  t w o - t h i r d s  consumed  on  c a m p e s i n o  s u b s i s -  
t e n c e  farms. T h e  Lima w h o l e s a l e  marke t  h a n d l e s  some 300,000 t o n s  
a y e a r ,  a n d  a s i m i l a r  a m o u n t  i s  s o l d  i n  r e g i o n a l  a n d  l o c a l  
m a r k e t s  i n  t h e  i n t e r i o r .  O v e r  one m i l l i o n  t o n s  i s  consumed  o n  
t h e  farm a n d  i n  t h e  S i e r r a  communities.  
Pr ice  l e v e l s  a r e  s e n s i t i v e  t o  s u p p l y  c h a n g e s  s i n c e  demand is  
q u i t e  s t a b l e ,  a n d  p r i c e s  d r o p  b e l o w  c o s t s  when s m a l l  s e a s o n a l  
s u r p l u s e s  o c c u r .  I n  a d d i t i o n ,  p r i c e s  r i s e  s h a r p l y  i n  t e m p o r a r y  
p e r i o d s  o f  s c a r c i t y  o r  u n d e r s u p p l y ,  w h i c h  may o c c u r  when r o a d s  
a n d  h i g h w a y s  a r e  c l o s e d  d u r i n g  p e r i o d s  o f  h e a v y  r a i n  o r  when 
t h e r e  i s  a time l a g  b e t w e e n  t h e  S i e r r a  a n d  Cos ta  h a r v e s t s .  
The  S i e r r a  c r o p  s u p p l i e s  t h e  m a r k e t s  from J a n u a r y  t o  J u l y s  
and  t h e  Costa s u p p l i e s  t h e m  from A u g u s t  t o  December .  S t o r a g e  of 
s e a s o n a l  s u r p l u s e s  i s  l i m i t e d  b e c a u s e  o f  h i g h  o p e r a t i n g  a n d  
f i n a n c i n g  c o s t s ,  t h e  s m a l l  c a p a c i t y  o f  e x i s t i n g  r e f r i g e r a t e d  
s t o r a g e  f a c i l i t i e s ,  a n d  a h i g h  w a s t a g e  r a t e .  
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T e c h n o l o g y  i m p r o v e m e n t s  i n  t h e  p o t a t o  c r o p  were b e g u n  by  
B e l g i a n  i n s t r u c t o r s  who were members  of t h e  m i s s i o n  t h a t  f o u n d e d  
t h e  o l d  S c h o o l  o f  A g r i c u l t u r e  i n  1902.  T h e s e  i m p r o v e m e n t s  were 
c o n t i n u e d  by t h e  La M o l i n a  E x p e r i m e n t a l  S t a t i o n  i n  1 9 3 0 ,  by 
r e g i o n a l  e x p e r i m e n t a l  s t a t i o n s  u n d e r  t h e  t h e n  M i n i s t r y  o f  A g r i -  
c u l t u r e  i n  1 9 4 3 ,  a n d  by t h e  N a t i o n a l  A g r a r i a n  U n i v e r s i t y ' s  
p r o g r a m  i n  1950 .  
T e c h n o l o g y  t o  p r o d u c e  h i g h  y i e l d s  i s  now a v a i l a b l e ,  b u t  t w o  
major  f a c t o r s  p r e v e n t  w i d e s p r e a d  use of t h e s e  m e t h o d s  by campe-  
s i n o  farmers. The  h i g h  c o s t  of  i n p u t - i n t e n s i v e  m e t h o d s  c a n n o t  b e  
b o r n e  by c a m p e s i n o s  w i t h  l i t t l e  r e s o u r c e s  a n d  n o  a c c e s s  t o  
c r e d i t .  C a m p e s i n o s  p r o d u c e  o n l y  w h a t  t h e y  n e e d  t o  s u b s i s t  on  and  
do n o t  s e l l  i n  t h e  m a r k e t .  When t h e y  s u c c e e d  i n  m a k i n g  s u b s t a n -  
t i a l  i n c r e a s e s  i n  y i e l d s  w i t h  a v a i l a b l e  t e c h n o l o g y ,  t h e y  w i l l  
m a r k e t  l a r g e  q u a n t i t i e s .  T h i s  w i l l  p r o d u c e  h e a v y  s u r p l u s e s  t h a t  
w i l l  h a v e  t o  b e  e x p o r t e d  o r  p r o c e s s e d  i f  t h e y  a r e  t o  o b t a i n  
p r o f i t a b l e  p r i c e s .  Under  c u r r e n t  c o n d i t i o n s ,  a n y  l a r g e  a n n u a l  
p o t a t o  s u r p l u s e s  c o u l d  n o t  be a b s o r b e d  o r  c h a n n e l e d ,  s o  i n c r e a s e d  
y i e l d s  w o u l d  o n l y  r e s u l t  i n  s m a l l e r  c r o p s  a r e a s .  
P o t a t o  i m p r o v e m e n t  i s  c u r r e n t l y  t h e  r e s p o n s i b i l i t y  o f  t h e  
I N I P A  N a t i o n a l  P o t a t o  P r o g r a m  and  t h e  A g r a r i a n  U n i v e r s i t y  P o t a t o  
P rogram.  The two p r o g r a m s  a r e  w e l l  c o o r d i n a t e d  w i t h  e a c h  o t h e r ,  
a n d  receive a s s i s t a n c e  a n d  s u p p o r t  from t h e  I n t e r n a t i o n a l  P o t a t o  
C e n t e r  ( C I P )  . 
The f a c t  t h a t  C I P  i s  b a s e d  i n  P e r u  i s  a n  a d v a n t a g e  f o r  b o t h  
t h e  c o u n t r y  a n d  t h e  c e n t e r ,  b e c a u s e  P e r u  i s  a b l e  t o  make b e t t e r  
u s e  o f  C I P  t e c h n o l o g y  a d v a n c e s  a n d  i m p r o v e d  t e c h n i c a l  and  aca- 
d e m i c  c o o r d i n a t i o n ,  w h i l e  C I P  h a s  access  t o  a w i d e  s e l e c t i o n  o f  
b i o t y p e s  and  g e n e t i c  s p e c i m e n s  o f  n a t i v e  p o t a t o e s  i n  t h e  a r e a  
w h e r e  t h i s  p l a n t  o r i g i n a t e d .  
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4.3.1 I n t e r n a t i o n a l  p o t a t o  improvement c o o p e r a t i o n  
C I P  was  e s t a b l i s h e d  i n  Lima i n  1972,  a n d  s i n c e  t h a t  t ime  h a s  
m a i n t a i n e d  c l o s e  c o n t a c t  w i t h  t h e  p o t a t o  improvement  p rograms  of 
b o t h  t h e  M i n i s t r y  o f  A g r i c u l t u r e  and t h e  N a t i o n a l  A g r a r i a n  U n i -  
v e r s i t y .  C I P ' s  g e n e r a l  o b j e c t i v e s ,  which a r e  summar ized  be low,  
t a k e  i n t o  a c c o u n t  t h e  i n t e r e s t s  o f  o v e r  80 c o u n t r i e s  i n  deve lop -  
i n g  t h e i r  t e c h n o l o g i e s .  C I P  m a i n t a i n s  and e n h a n c e s  t h e  w o r l d  
c o l l e c t i o n  o f  p o t a t o  s p e c i m e n s  and b i o t y p e s ,  w i t h  13,000 spec i -  
mens o f  p r i m i t i v e  n a t i v e  p o t a t o e s ,  p l u s  i n n u m e r a b l e  v a r i e t i e s ,  
h y b r i d s  and d e r i v e d  l i n e s .  T h e  c e n t e r  c o n d u c t s  g e n e t i c  s t u d i e s  
t o  a c h i e v e  improved  and  s t a b l e  y i e l d s ,  i n c r e a s e d  f r e q u e n c y  of 
g e n e s  f o r  d e s i r a b l e  t r a i t s  and r e c o m b i n a t i o n s  o f  d e s i r a b l e  t r a i t s  
i n  f a m i l i e s  and p o p u l a t i o n s .  They  a r e  s c r e e n i n g  f o r  improved  
c l o n e s  a d a p t e d  t o  v a r i o u s  c l i m a t e s  s u c h  a s  f r o s t  r e s i s t a n c e  i n  
c o l d  a r e a s  and h e a t  t o l e r a n c e  i n  t r o p i c a l  a r e a s .  O t h e r  r e s e a r c h  
i n c l u d e s  r e s i s t a n c e  t o  l a t e  b l i g h t  ( P h y t o p h t o r a  i n f e s t a n s )  and 
nematodes ,  s t u d i e s  on c o n t r o l  and e x c l u s i o n  o f  v i r u s  d i s e a s e s ,  
b i o l o g i c a l  p e s t  c o n t r o l ,  c o l l e c t i o n  o f  p o t a t o  s t r a i n s  s u i t a b l e  
f o r  t h e  t r o p i c s ,  p r o d u c t i o n  and h a n d l i n g  of  v i rus - f r ee  seed ,  and  
p o s t - h a r v e s t  management and t h e  use o f  p o t a t o e s  f o r  food  e n r i c h -  
ment. 
W i t h i n  t h e s e  g u i d e l i n e s ,  C I P  m a i n t a i n s  ongo ing  c o o r d i n a t i o n  
w i t h  n a t i o n a l  p rograms ,  t o  w h i c h  i t  p r o v i d e s  a s s i s t a n c e  and 
s u p p o r t  by e v a l u a t i n g  and exchang ing  s p e c i m e n s  and ge rmplasm,  
s u p p l y i n g  t h e  n e w  t e c h n o l o g i e s  d e v e l o p e d ,  p r o v i d i n g  g u i d a n c e  f o r  
t h e  d e s i g n  and e v a l u a t i o n  o f  s p e c i f i c  r e s e a r c h ,  t r a i n i n g  o f  tech-  
n i c i a n s  and r e s e a r c h e r s ,  f u r n i s h i n g  b i b l i o g r a p h i c  K a t e r i a l  and 
making l a b o r a t o r i e s  and g r e e n h o u s e s  a v a i l a b l e  f o r  s p e c i f i c  
s t u d i e s .  
W i t h i n  t h i s  g e n e r a l  f ramework  o f  c o o p e r a t i o n ,  C I P  h a s ,  u n d e r  
agreements  w i t h  t h e  U N A  and t h e  I N I P A ,  p r o v i d e d  n a t i o n a l  p rograms  
w i t h  o v e r  8,000 germplasm l i n e s ,  g i v e n  t r a i n i n g  i n  advanced  
c o u r s e s  t o  t h e  b e s t  q u a l i f i e d  p r o f e s s i o n a l  s t a f f  o f  b o t h  
p rograms ,  p r o v i d e d  c l o n e s  w i t h  proven  r e s i s t a n c e  t o  f r o s t ,  
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n e m a t o d e s  a n d  l a t e  b l i g h t ,  a n d  c o n t i n u o u s l y  p r o v i d e d  u p - t o - d a t e  
s c i e n t i f i c  b i b l i o g r a p h y  a n d  t e c h n i c a l  r e p o r t s  on p o t a t o  t e c h -  
n o l o g y .  
The  U N A  t e a c h i n g  s t a f f  i n  r e s e a r c h - c o n n e c t e d  f i e l d s  ( p l a n t  
p h y s i o l o g y ,  g e n e t i c s ,  p l a n t  p a t h o l o g y ,  e n t o m o l o g y ,  f e r t i l i z e r s ,  
p r o p a g a t i o n ,  etc.)  h a v e  r e s e a r c h  c o n t r a c t s  w i t h  C I P  a n d  access  t o  
i t s  f a c i l i t i e s  a n d  services .  C I P  h a s  s t r e s s e d  t h e  n e e d  f o r  
n a t i o n a l  p r o g r a m s  t o  a d a p t  a v a i l a b l e  t e c h n o l o g i e s  t o  l o c a l  o r  
r e g i o n a l  c o n d i t i o n s  a n d  d i s s e m i n a t e  them t o  farmers. 
4 .3 .2  N a t i o n a l  p o t a t o  p r o d u c t i o n  
t h e  S i e r r a ,  w h i c h  h a s  9 7  p e r c e n t  o f  t h e  c r o p  a r e a  ( T a b l e  4.16). 
W h i l e  most f a r m i n g  i s  r a i n f e d ,  w i t h  c r o p s  s t a g g e r e d  from F e b r u -  
a r y  t o  J u l y ,  some i n t e r - A n d e a n  v a l l e y s  o b t a i n  e a r l y  c r o p s  
(December  a n d  J a n u a r y )  w i t h  i r r i g a t i o n .  The  ma in  p o t a t o -  
p r o d u c i n g  a r e a s  o f  t h e  S i e r r a  a r e  i n  t h e  D e p a r t m e n t s  o f  J u n i n ,  
Pasco,  Huanuco,  Cusco ,  Puno,  Ancash  a n d  La L i b e r t a d .  T h e  C e n t r a l  
S i e r r a  i s  t h e  m a i n  s e e d  s u p p l i e r ,  a n d  p r o g r a m s  f o r  g e n e t i c  
improvemen t  o f  v a r i e t i e s  a n d  c l o n e s  a r e  l o c a t e d  t h e r e .  
N i n e t y - t h r e e  p e r c e n t  of t h e  c o u n t r y ' s  p o t a t o e s  a r e  g rown  i n  
The  m a i n  p l a n t  h e a l t h  p r o b l e m s  f o r  p r o d u c t i o n  i n  t h e  S i e r r a  
a r e :  l a t e  b l i g h t ,  p o t a t o  w i l t  ( n o r t h e r n  a r e a ) ,  p o t a t o  c y s t  nema- 
t o d e ,  P r e m n o t r i p s  ( G o r g o j o  d e  10s A n d e s ) ,  a n d  s e c o n d a r i l y  t h e  
l e a f  miner  f l y ,  t h e  p o t a t o  s t em b o r e r  a n d  t h e  p o t a t o  f l e a  b e e t l e  
( E p i t r i x ) .  Ten p e r c e n t  o f  t h e  c r o p  i s  r a i s e d  i n  t h e  Cos ta ,  
e s p e c i a l l y  t h e  c e n t r a l  v a l l e y s  ( P a t i v i l c a ,  S u p e  H u a u r a ,  Chancay ,  
R imac ,  L u r i n ,  C a n e t e ,  C h i n c h a  and  I c a ) ,  a l l  of w h i c h  t o g e t h e r  
a c c o u n t  f o r  o n l y  5 p e r c e n t  o f  t h e  farm a r e a .  
T h e s e  farms u s e  modern  m e t h o d s ,  h a v e  y i e l d s  b e t w e e n  15 a n d  
30 t / h a ,  a n d  s u p p l y  t h e  m a r k e t  f r o m  A u g u s t  t o  December  ( T a b l e  
4.17).  The  m a i n  p r o b l e m s  a re :  l a t e  b l i g h t ,  l e a f  miner f l i e s ,  
n e m a t o d e s ,  s m u t ,  s o i l  s a l i n i t y  a n d  sometimes h i g h  t e m p e r a t u r e s .  
S e e d  u s e d  o n  t h e s e  f a r m s  comes f r o m t h e  C e n t r a l  S i e r r a  a n d  i s  
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f r e q u e n t l y  scarce  a n d  h i g h  p r i c e d .  A l s o ,  s e e d  s u p p l i e s  a n d  
q u a l i t y  a r e  u n c e r t a i n .  
T a b l e  4 .16  C h a r a c t e r i s t i c s  o f  P o t a t o  Growing by  R e g i o n  
- _ .  - _ .  _ - c  L- *- - . - - A- - .  . c . . . - - ~ . ' . ' - - - . ----.b - . -  
Type o f  A r e a  o u t p u t  A v e r a g e  
Reg ion  F a r m i n g  T e c h n o l o g y  ( p e r c e n t )  ( p e r c e n t )  Y i e l d  
&. u- ------. . - .  _L_ 
S i e r r a  R a i n f e d  Low 85.8 78 .6  5 , 6 2 8  k g  
S i e r r a  I r r i g a t e d  Low a n d  Medium 11 .8  14 .4  7,523 k g  
Costa  I r r i g a t e d  Medium a n d  High  2 .4  7 . 0  1 7 . 8 5 0  k g  
S e a s o n a l i t y  o f  r e g i o n a l  commercial p o t a t o  p r o d u c t i o n  a n d  
h i g h  s e n s i t i v i t y  t o  p r i c e  f l u c t u a t i o n s  b e c a u s e  o f  s e a s o n a l  s u r -  
p l u s e s  o r  s c a r c i t y  o f t e n  r e s u l t  i n  b i e n n i a l  c y c l e s  of a b u n d a n c e  
a n d  s c a r c i t y .  
s c a r c i t y  a n d  h i g h  p r i c e s ,  a n d  r e d u c i n g  a r e a s  i n  t h e  o p p o s i t e  
s i t u a t i o n .  
F a r m e r s  r e a c t  b y  s o w i n g  more a r e a s  a f t e r  a y e a r  o f  
4.3.3 The main t e c h n i c a l  p r o b l e m s  a n d  c o n s t r a i n t s  i n  p o t a t o  
g r o w i n g  
The main t e c h n i c a l  p r o b l e m s  a n d  c o n s t r a i n t s  i n  p o t a t o  
g r o w i n g  i n  P e r u  i n c l u d e  t h e  f o l l o w i n g :  
( 1 )  I n s u f f i c i e n t  a v a i l a b i l i t y  a n d  i n a d e q u a t e  m a n a g e m e n t  o f  s e e d  
c a u s e s  good  q u a l i t y  p o t a t o  s e e d  t o  b e  i n  s h o r t  s u p p l y .  
O f t e n ,  p o t a t o  s o l d  a s  seed d o  n o t  meet minimum r e q u i r e m e n t s  
and  a r e  i n f e c t e d  w i t h  v i r u s .  
(2) Modern p o t a t o  t e c h n o l o g y  r e q u i r e d  t o  p r o d u c e  h i g h  y i e l d s  p e r  
h e c t a r e  has  n o t  b e e n  p u t  t o  w i d e - s p r e a d  u s e r  p a r t l y  b e c a u s e  
o f  p o o r  e x t e n s i o n  se rv ices ,  a n d  p a r t l y  b e c a u s e  o f  t h e  
Table 4.17 Potatoes: Area Harvested and Yields According 
to the CIPAs (1981)  
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5 2  3 
51 3 
29 2 
30 15 7.4 
38 19 5.3 
24 12  6.9 
9 4 15.4 
16 8 7.5 
10.2 11  6 
1 0  5 8.5 
9 5 7.6 
3 1 17.9 
3 1 20.3 
2 1 13.5 
I Piura 13 1 1 1 10.3 
X San Martin 8 <1 <1 <1 10.8 
100 
( 3 )  
( 4 )  
(5) 
f a r m e r s '  i n a b i l i t y  t o  p a y  t h e  h i g h  c o s t  of s u c h  t e c h n o l o g y ,  
c o u p l e d  w i t h  c r e d i t  a n d  m a r k e t i n g  l i m i t a t i o n s .  
F r o s t  i s  t h e  major c l ima te  f a c t o r  a f f e c t i n g  t h e  p o t a t o  
a r e a s  o f  t h e  S i e r r a  a n d  i s  r e s p o n s i b l e  f o r  s u b s t a n t i a l  
l o s s e s  from c r o p  damage.  B i t t e r  P e r u v i a n  p o t a t o e s ,  u s e d  
s i n c e  a n c i e n t  t imes t o  make p o t a t o  s t a r c h  ( c h u n o ) ,  have  a 
h i g h  t o l e r a n c e  t o  f r o s t  a n d  a r e  b e i n g  u s e d  t o  i n t r o d u c e  
t h i s  t o l e r a n c e  i n t o  i m p r o v e d  v a r i e t i e s .  
F u n g u s ,  b a c t e r i a  a n d  v i r u s  d i s e a s e s  a f f e c t  p o t a t o  c r o p s .  
The  m o s t  f r e q u e n t  a n d  damag ing  a r e  l a t e  b l i g h t  
l e a f  r o l l  v i r u s  ( P L R V )  -- v i r u s  Y ( P V Y ) ,  v i r u s  X ( P V X ) ,  a n d  
t h e  Andean p o t a t o  s c a b  v i r u s  ( A P M V ) .  
I n s e c t  a n d  n e m a t o d e  p e s t s  a r e  a l s o  n u m e r o u s .  The  i n s e c t s  
a n d  n e m a t o d e s  t h a t  a t t a c k  p o t a t o  c r o p s  i n c l u d e  G o r g o j o  d e  
10s Andes  ( t h r e e  s p e c i e s  o f  t h e  g e n u s  P r e m n o t r  i D s ) ,  l e a f  
m i n e r  f l i e s  ( g e n u s  L i r i o m m  a n d  Cnor imoschema 1 ,  p o t a t o  
stem bore r  ( P k o r i m a e a  -ulell,& , p o t a t o  f l e a  b e e t l e  
( g e n u s  ut- i x ) ,  c y s t  n e m a t o d e  ( U o d o b e u  s p . ) ,  f a l s e  
r o o t  k n o t  n e m a t o d e  (&lacobus s p . )  9 a n d  t r u e  r o o t  k n o t  
J n f e s t a n s  1, p o t a t o  w i l t  (Pseudomona  S o l a a c e a r u m ) ,  
n e m a t o d e  ( M e l o i d o m  U c o P n i t a  1. 
I n  a d d i t i o n ,  t h e r e  a r e  c l i m a t i c ,  t e c h n i c a l  a n d  e c o n o m i c  con-  
s t r a i n t s .  R a i n f a l l  i s  a d e t e r m i n a n t  o f  p e r f o r m a n c e  i n  t h e  c r o p  
year  b e c a u s e  85 p e r c e n t  o f  t h e  p o t a t o  c r o p  i s  r a i n f e d .  F r e q u e n c y  
a n d  i n t e n s i t y  o f  f r o s t s  i s  a l s o a  m a j o r  f a c t o r  f o r m a n y  a r e a s o f  
t h e  S i e r r a .  I n s u f f i c i e n t  c o v e r a g e  o f  e x t e n s i o n  a n d  c r e d i t  
s e r v i c e s  a n d  t h e  l a c k  o f  money t o  p u r c h a s e  c e r t i f i e d  i m p r o v e d  
seeds a n d  b a s i c  i n p u t s  l i k e  f e r t i l i z e r s ,  p e s t i c i d e s  a n d  e q u i p m e n t  
a r e  t e c h n i c a l  a n d  e c o n o m i c  f a c t o r s .  I n  a d d i t i o n ,  t h e r e  i s  n o  
e f f i c i e n t  marke t  a n d  p r i c e  i n f o r m a t i o n  s e rv i ce  n o r  a n e t w o r k  o f  
s t o r a g e  f a c i l i t i e s  f o r  s e a s o n a l  s u r p l u s e s .  
4 . 3 . 4  Major t e c h n o l o g y  a d v a n c e s  i n  P e r u v i a n  p o t a t o  r e s e a r c h  
w h i c h  a r e  c l o s e l y  c o n n e c t e d  w i t h  p r o d u c t i o n  p r o b l e m s :  i n c r e a s e d  
p r o d u c t i v i t y  p e r  ha ,  r e s i s t a n c e  o r  t o l e r a n c e  t o  f r o s t s ,  c o n t r o l  
P o t a t o  r e s e a r c h  i n  P e r u  a i m s  a t  t h e  f o l l o w i n g  o b j e c t i v e s ,  
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of p e s t s  and d i s e a s e s  by c h e m i c a l ,  c u l t u r a l  and b i o l o g i c a l  means,  
g e n e t i c  r e s i s t a n c e  t o  d i s e a s e ,  p r o d u c t i o n  o f  v i rus- f ree  s e e d ,  and 
food  e n r i c h m e n t  w i t h  p o t a t o  d r y  m a t t e r  and p r o t e i n .  I n  g e n e r a l ,  
r e s i s t a n c e  and t o l e r a n c e  a r e  c o n t r i b u t e d  by  Andean n a t i v e  
b i o t y p e s ,  w h i l e  p r o d u c t i v i t y  and q u a l i t y  d e r i v e  f rom i n t r o d u c e d  
o r  improved b i o t y p e s .  
4.3.5 Genetic improvement 
grown a r e  t h e  Chata  B lanca  d e  Huasahuas i ,  l a  Maco, l a  J i r u c o ,  l a  
Huaga l ina  o r  A m a r i l l a  d e l  Nor t e ,  and l a  T i c a h u a s i ,  o b t a i n e d  b y  
c r o s s i n g  T i c a n e l  w i t h  Chata  Blanca.  The Mantaro and Renac imien to  
v a r i e t i e s  were r e l e a s e d  f o r  commerc ia l  f a r m i n g  i n  1946, and were 
w i d e l y  grown i n  t h e  C e n t r a l  S i e r r a  and t h e  Cos ta  v a l l e y s .  The 
f o l l o w i n g  v a r i e t i e s  were i n t r o d u c e d  i n  t h e  y e a r s  i n d i c a t e d :  
I n t i - S i p a  and Porcon-Sipa i n  1964, Mar iva ,  S i p e n a ,  Merpa ta ,  
Huarena, Varena,  and A n t a r q u i  i n  1968; Yungay and Tomasa 
Condemayta i n  1970; R e v o l ~ c i o n ~  M i  Peru,  P a r t i c i p a c i o n ,  and 
Huancayo i n  1973; Cholocday,  L i b e r t e n a ,  and I n t i  Raymi i n  1975; 
and Mol ine ra  and Cajamarca  i n  1977. O t h e r  good v a r i e t i e s  a r e :  
Ccompis f o r  Cusco and Puno; Y a n a - I m i l l a ,  a l s o  known a s  Sa lamanca;  
Huayro ( r e d  p o t a t o ) ;  and A m a r i l l a  Limena o r  Amar i l l a -Gon ioca l ix .  
The o l d e s t  p o t a t o  v a r i e t i e s  grown i n  t h e  p a s t  t h a t  a r e  s t i l l  
The U N A  and I N I P A  g e n e t i c  p rograms  c o n t i n u e  t o  p roduce  
improved v a r i e t i e s ,  and t h e r e  a r e  now b i o t y p e s  and h y b r i d s  w i t h  
h i g h  p r o d u c t i v i t y  and o t h e r  d e s i r a b l e  f e a t u r e s ,  s u i t a b l e  f o r  
v a r i o u s  r e g i o n s  and a r e a s .  The seed  p r o d u c t i o n ,  d i s s e m i n a t i o n  
and p r o p a g a t i o n  s t a g e  i s  due  t o  b e g i n  soon. C I P  a l s o  h a s  a w ide  
r a n g e  o f  improved b i o t y p e s  and c l o n e s ,  which  a r e  a v a i l a b l e  f o r  
b o t h  n a t i o n a l  programs.  For  n u t r i t i o n a l  e n r i c h m e n t ,  t h e r e  a r e  
v a r i e t i e s  w i t h  36 percent  more d r y  m a t t e r  and 15  p e r c e n t  more 
p r o t e i n ,  u n l i k e  t r a d i t i o n a l  p o t a t o e s  t h a t  have o n l y  20 and 
10 percent  r e s p e c t i v e l y .  
F i e l d  r e s e a r c h  h a s  e s t a b l i s h e d  t h e  b e s t  sowing  p e r i o d s ,  
f e r t i l i z e r  f o r m u l a s ,  p l a n t i n g  d e n s i t y ,  h i l l i n g  methods ,  c u l t u r a l  
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p r a c t i c e s  t o  p r o t e c t  a g a i n s t  f r o s t s  a n d  p e s t s ,  etc. ,  f o r  t h e  
v a r i o u s  v a r i e t i e s .  R e s e a r c h  t e c h n i q u e s  have  b e e n  d e v e l o p e d  f o r  
h y b r i d i z a t i o n ,  b a c k c r o s s e s ,  mass s e l e c t i o n ,  e tc . ,  a n d  r a i s i n g  
p l a n t l e t s  from p r i m a r y  o r  meristem t i s s u e s ,  w h i c h  make i t  
p o s s i b l e  t o  e l i m i n a t e  v i r u s  from c l o n e s  a n d  s e e d s .  
The e a s y  v e g e t a t i v e  p r o p a g a t i o n  o f  p o t a t o e s  m a k e s  it 
p o s s i b l e  t o  u s e  a n y  b i o t y p e s  a s  v a r i e t i e s ,  e v e n  when t h e y  a r e  
g e n e t i c a l l y  u n s t a b l e  o r  h e t e r o z y g o u s .  T h i s  m e t h o d  a l s o  makes  i t  
p o s s i b l e  t o  u s e  c l o n e s  o f  f a v o r a b l e  m u t a t i o n s  r e p e a t e d l y  o r  t o  
t a k e  a d v a n t a g e  o f  t h e  h e t e r o s i s  e f f e c t  o f  crosses .  I n  a d d i t i o n ,  
f l o r a l  o r  b o t a n i c a l  r e p r o d u c t i o n  c a n  b e  u s e d  f o r  h y b r i d i z a t i o n ,  
b a c k c r o s s e s  a n d  o t h e r  p r o p e r l y  programmed g e n e t i c  p r o c e d u r e s .  
S u m m a r i z e d  below i s  t h e  p r e s e n t a t i o n  o f  Dr. F e r m i n  d e  l a  
P u e n t e  on t e c h n o l o g y  a d v a n c e s  i n  o t h e r  c u l t u r a l  a s p e c t s  a n d  p l a n t  
p r o t e c t i o n :  - 
, a n d  l e a f  s p o t s  caused  by M a c r o p h o r n  s p . ,  
P h u l l o s t i c t a  sp .  h a v e  b e e n  s e l ec t ed  t h r o u g h  
L i n f e s t a n s  
s p .  a n d  S e D t o r i a  
t e s t s  a n d  t r i a l s  on  e p i p h y t i c  a r e a s .  I n  f i e l d  e v a l u a t i o n s ,  
c l o n e s  a n d / o r  s t r a i n s  h a v e  b e e n  s e l ec t ed  w i t h  t o l e r a n c e  t o  E 
The most a p p r o p r i a t e  f u n g i c i d e s  a n d  d o s a g e s  f o r  c o n t r o l  o f  
b n f e s b a n s a  E 3ry. those€&bzk L -L m d o b l o t l c u m a  L . .  
m l a n a c e a u ,  among o t h e r s ,  w h i c h  w i l l  b e  i n c l u d e d  i n  f u t u r e  
i m p r o v e m e n t  p l a n s .  
c 
T r i a l s  r e p e a t e d  a n n u a l l y  b o t h  on  v i r u s  d i s s e m i n a t i o n  a n d  
seed d e g e n e r a t i o n  u n d e r  t h e  c o n d i t i o n s  i n  t h e  C e n t r a l  Cos ta  have  
l a i d  t h e  b a s e s  f o r  p r o v i d i n g  s u s t a i n e d  p o t a t o  seed p r o d u c t i o n  i n  
t h e  C o s t a  a n d  m e e t i n g  t h e  seed r e q u i r e m e n t s  f o r  e a r l y  p l a n t i n g  i n  
t h e  Costa.  T h i s  h a s  made p o t a t o e s  a v a i l a b l e  i n  J u l y  a n d  A u g u s t ,  
a p e r i o d  i n  w h i c h  t h e y  were s c a r c e  u p  t o  2 y e a r s  a g o .  
103 
EJ_ema_ toY 
I n  r e p e a t e d  f i e l d  t r i a l s ,  c l o n e s  a n d / o r  s t r a i n s  h a v e  b e e n  
s e l e c t e d  w i t h  d i f f e r e n t  d e g r e e s  of  s u s c e p t i b i l i t y ,  t o l e r a n c e  a n d  
r e s i s t a n c e  t o  u w  &ri-Wu%nitat Lihbu&u sp. ,  and  &i&&g.gi 
s p .  T h e s e  a r e  more e f f e c t i v e  f o r  b o t h  commercial u s e  and  
p o t e n t i a l l y  f o r  i m p r o v e m e n t  p l a n s .  R o t a t i o n  of  p o t a t o e s  w i t h  
f o r a g e  c r o p s  h a s  r e d u c e d  t h e  c y s t  p o p u l a t i o n s  by 10 p e r c e n t  a n d  
t h e  v i a b i l i t y  o f  e sp .  by 40 p e r c e n t  w h i c h  o p e n s  u p  t h e  
p o s s i b i l i t y  of  e f f e c t i v e  b i o l o g i c a l  c o n t r o l  a g a i n s t  t h i s  
w o r l d w i d e  p e s t .  
S t u d y  o f  t h e  b i o l o g i c a l  c y c l e  o f  &- ' h a s  made i t  
p o s s i b l e  t o  use c u l t u r a l  p r a c t i c e s  a s  e f f e c t i v e  c o n t r o l  measures. 
I n  a d d i t i o n ,  c h e m i c a l  p e s t i c i d e s  h a v e  b e e n  s t u d i e d  and  t e s t e d  t o  
h e l p  c o n t r o l  n e m a t o d e s ,  a l t h o u g h  t h e y  c a n n o t  e r a d i c a t e  t h e s e  
p e s t s  c o m p l e t e l y .  
E W W  
More t h a n  100 s p e c i e s  t h a t  damage  p o t a t o e s  h a v e  b e e n  f o u n d ,  
a n d  t h e y  a r e  e s t i m a t e d  t o  c a u s e l o s s e s o f o v e r 3 0  p e r c e n t  o f  t h e  
c r o p .  B i o l o g i c a l ,  c u l t u r a l  a n d  c h e m i c a l  m e t h o d s  h a v e  b e e n  
s t u d i e d r  d e v e l o p e d  and  a d a p t e d  t o  c o n d i t i o n s  i n  P e r u ,  and  
e f f ec t ive  c o n t r o l  measures h a v e  b e e n  found .  
S t u d y  a n d  d e t e r m i n a t i o n  of t h e  b i o l o g i c a l  c y c l e  of &~QQQ= 
sp. ,  a l o n g  w i t h  f i e l d  t e s t s ,  h a v e  a c h i e v e d  e f f ec t ive  
c h e m i c a l  c o n t r o l  o f  t h i s  e n d e m i c  p e s t  i n  t h e  P e r u v i a n  S i e r r a .  
V a r i o u s  i n s e c t s  p r e v i o u s l y  known g e n e r i c a l l y  a s  t h e  "Andean 
weeviltf  ( G o r g o j o  d e  10s Andes)  h a v e  b e e n  i d e n t i f i e d r  a n d  a n  
e n t o m o p h a g u s  f u n g u s  ( B e a u v e r i a  b a s s i a n a I r  a p a r a s i t e  o f  t h e i r  
l a r v a e ,  p u p a e  a n d  a d u l t s ,  h a s  b e e n  f o u n d .  
S t u d i e s  on p o p u l a t i o n  of insec ts  b e n e f i c i a l  and  h a r m f u l  t o  
t h e  p o t a t o  and  o t h e r  c r o p s  i n  t h e  Costa  h a v e  c o n t r i b u t e d  t o  t h e  
d e s i g n  o f  a n  i n t e g r a t e d  c o n t i n g e n c y  c o n t r o l  p r o g r a m  a t  t h e  v a l l e y  
l e v e l ,  w h i c h  h a s  i m p r o v e d  p r o d u c t i o n  and  made s i g n i f i c a n t  
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s a v i n g s ,  m a i n l y  b e c a u s e  o f  l o w e r  o r g a n i c  p e s t i c i d e  c o s t s .  These  
s t u d i e s  have  been  t h e  b a s i s  o f  o t h e r s ,  s u c h  a s  d e t e r m i n a t i o n  of  
t h e  t o l e r a n c e  o f  c u l t i v a r s  t o  ,Gc b u i d o b r e n s  is ( l e a f  miner f l y )  
and i n t e g r a t i o n  of c u l t u r a l ,  c h e m i c a l ,  p r e v e n t i v e  and c u r a t i v e  
m e a s u r e s  f o r  c o n t r o l  o f  t h i s  p e s t .  
W_eeds 
Exce l l en t  weed c o n t r o l  h a s  been  a c h i e v e d  w i t h  t h e  h e r b i c i d e s  
P a t o r a n ,  A f a l o n  and S e n c o r ,  u s e d  a s  p re -emergen t s .  T h e  l a t t e r  
a l s o  g i v e s  e x c e l l e n t  c o n t r o l  a s  a p o s t - e m e r g e n t ,  b u t  o n l y  if 
a p p l i e d  i n  t h e  f i r s t  s t a g e s  of t h e  c rop .  
P h y s i o l o g y  
Nobrotan  and Papadormol  i n h i b i t  s p r o u t i n g  of p o t a t o e s  f o r  
consumpt ion  and have  shown t h a t ,  i n  t h e  C o s t a ,  p o t a t o e s  c a n  be  
s t o r e d  f o r  up t o  4 months ,  w i t h  l o s s e s  o f  a r o u n d  7 t o  1 0  p e r c e n t .  
O b t a i n i n g  c u l t i v a r s  s u i t a b l e  f o r  t h e  High S e l v a  i s  a m a j o r  
t e c h n o l o g i c a l  advance .  S e v e r a l  a r e a s  i n  t h e  S e l v a  p r o v i n c e  of  
Oxapampa have  now become p o t a t o  p r o d u c e r s .  A p p l i c a t i o n s  o f  a 
y i e l d  b i o s t i m u l a n t  ( E r g o s t i m )  h a s  r e s u l t e d  i n  v a r i a b l e  i n c r e a s e s  
i n  o u t p u t  ( u p  t o  17 p e r c e n t ) ,  d e p e n d i n g  on t h e  c u l t i v a r  u s e d .  
Fer h 11 z a t ion . .  
I n t e n s i v e  s o i l  and f e r t i l i z e r  e x p e r i m e n t a t i o n  h a s  shown t h a t  
f r a c t i o n a t e d  a p p l i c a t i o n  o f  n i t r o g e n  i s  e s s e n t i a l  f o r  o p t i m a l  
a b s o r p t i o n  by  t h e  p l a n t ,  and t h e r e  i s  no d i f f e r e n c e  i n  t h e  
p e r f o r m a n c e  o f  v a r i o u s  n i t r o g e n  s o u r c e s .  F o r  p h o s p h a t e  s o u r c e s ,  
ammonium p h o s p h a t e  and s i n g l e  s u p e r p h o s p h a t e  show t h e  same 
p r o d u c t i o n  i n c r e a s e s .  The b e s t  p r o c e d u r e  f o r  s e l e c t i n g  economic  
f e r t i l i z a t i o n  i s  s o i l  a n a l y s i s .  
Ecol9RY 
S e v e r a l  e x p e r i m e n t s  i n  t h e  C o s t a  have  d e f i n e d  t h e  b e s t  
c u l t i v a r s  f o r  e a r l y ,  midseason  and l a t e  sowing .  I n  a d d i t i o n  t o  
s u p p o r t i n g  b e t t e r  programming o f  p l a n t i n g  and o p t i m i z i n g  p ro -  
d u c t i o n ,  t h e  f i n d i n g s  have  p r o v i d e d  an  o v e r v i e w  o f  e n t o m o l o g i c a l ,  
1 0 5  
p h y t o p a t h o l o g i c a l ,  n e m a t o l o g i c a l ,  a n d  c u l t u r a l  p r o b l e m s ,  a n d  t h e  
b e s t  d i s c i p l i n a r y  a p p r o a c h  of  r e s e a r c h .  
&ski 
d e t e r m i n a t i o n  t h a t  s e e d  q u a l i t y  is  e s s e n t i a l  f o r  t h e  s i z e  a n d  
managemen t  o f  t h e  s e e d .  The  b e s t  y i e l d  i s  d e t e r m i n e d  by t h e  
l a r g e s t  number  o f  stems, t h e  s m a l l e s t  p e r c e n t a g e  o f  v i r u s -  
i n f e c t e d  p l a n t s ,  r a p i d  e m e r g e n c e  a n d  e f f i c i e n t  p h o t o s y n t h e s i s .  
The  P o t a t o  S e e d  T e c h n o l o g y  P r o j e c t  h a s  made a p r e l i m i n a r y  
After  s e v e r a l  y e a r s  o f  r e s e a r c h ,  a p r o d u c t i o n  r e g i m e  f o r  
b a s i c  s e e d  h a s  b e e n  d e t e r m i n e d ,  w h i c h  c o n s i s t s  o f  o b t a i n i n g  and  
r e p r o d u c i n g  p a r e n t  p l a n t s  t h r o u g h  i n d i c e s  o f  t u b e r s  a n d  p l a n t s  
s i m u l t a n e o u s l y  a n d  i n  p a r a l l e l  w i t h  u n i t s  o f  t u b e r s .  T h i s  s c h e m e  
made i t  p o s s i b l e  t o  i n c r e a s e  t h e  a p p r o v e d  p a r e n t  p l a n t s  i n  two 
a l t e r n a t i v e  c r o p  y e a r s  i n  t h e  C o s t a  a n d  t h e  S i e r r a  f r o m  1 5  t o  
96 p e r c e n t .  
R e s e a r c h  on v i r u s  d i s s e m i n a t i o n  a n d  seed d e g e n e r a t i o n  con-  
d u c t e d  u n d e r  extreme c o n d i t i o n s  i n  t h e  C e n t r a l  Cos ta ,  c o u p l e d  
w i t h  h i g h  q u a l i t y  s e e d s  o b t a i n e d  by t h e  p r o c e d u r e  d e v e l o p e d  h a v e  
m a d e i t p o s s i b l e t o  s e t u p  a s e e d  p r o d u c t i o n  s y s t e m  i n  t h e  C o s t a  
t o  s u p p l y  q u a l i t y  s e e d  a n d  c u l t i v a r s  a d a p t e d  t o  e a r l y  p l a n t i n g s  
i n  t h e  C o s t a  ( M a r c h - A p r i l ) .  T h i s  s u p p l i e s  p o t a t o e s  t o  t h e  
c o n s u m e r  marke t  i n  J u l y  a n d  A u g u s t ,  p r e v i o u s l y  a p e r i o d  o f  
extreme s h o r t a g e  i n  M e t r o p o l i t a n  Lima. 
4.3.6 V a r i e t i e s  now grown 
n o t  w i d e s p r e a d ?  s i n c e  t h e y  a r e  grown o n l y  l o c a l l y  f o r  farm c o n -  
s u m p t i o n .  N a t i v e  v a r i e t i e s  a r e  c h a r a c t e r i z e d  by low y i e l d s  (10 -  
1 5  MT),  good c o o k i n g  q u a l i t y ,  and  w i d e  a c c e p t a n c e  i n  t h e  m a r k e t .  
I n  t h e  n o r t h e r n  a r e a  o f  P e r u ,  t h e s e  i n c l u d e  H u a g a l i n a ,  C h i m b i n a ,  
Huayro ,  S a p a ,  L l a m e l l i n a ,  L i m e n a ,  S c h a g a ,  C o l o r a d a ,  a n d  
Palambrena,  among o t h e r s .  I n  t h e  c e n t r a l  a r e a  C a s a  B l a n c a ?  C h a t a  
B l a n c a  d e  H u a s a h u a s i ,  C h a t a  Negra ,  Mac0 Rosada ,  A m a r i l l a  o r  
A l a r g e  n u m b e r  o f v a r i e t i e s a r e n o w  g r o w n .  Most o f t h e m  a r e  
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Limena, L inco ,  S u i t o ,  Rosada Tarmena, Huayro, Tumbay a r e  grown 
and i n  t h e  s o u t h e r n  a r e a  Ccompis,  Yana I m i l l a  o r  Sa lamanca ,  
I m i l l a  B lanca ,  P i t i g u i n a ,  Chaucha A l c c a i h ~ a m i ~  C k e l l u  H ~ a c c o t o ~  
Rucki ,  P i n a z a ,  e tc .  
The improved  v a r i e t i e s  i n c l u d e :  A l h e l i ,  A n t a r q u i ,  
Caxamarca,  Cusco, Cholocday,  Huancayo, Huarena,  I n t i - S i p a ,  
Mantaro ,  Mar ina ,  Merpa ta ,  M i  P e r u ,  M o l i n e r a ,  P a r t i c i p a c i o n ,  
Porcon-Sipa ,  Renac imien to ,  Revo luc ion ,  Roja P r e c o z ,  S i p e n a ,  
T i c a h u a s i  o M e j i c a n a ,  Tomasa Condemayta,  Yungay, C o l l o t a ,  Ran- 
r a h i r c a ,  and Rayhuana. T a b l e  4.18 s u m m a r i z e s  t h e  use o f  
v a r i e t i e s  c u l t i v a t e d  i n  P e r u .  
4.3.7 E x t e n s i o n  services  and t e c h n o l o g y  t r a n s f e r  
t o  p o t a t o e s .  Y i e l d s  have  i n c r e a s e d  i n  t h e  p a s t  20 y e a r s  o n l y  
40.35 percent ,  an a n n u a l  r a t e  o f  1.71 percent .  T h e  advanced 
p r o d u c t i o n  t e c h n o l o g y  a v a i l a b l e ,  i n  terms o f  v a r i e t i e s ,  c u l t u r e ,  
f e r t i l i z a t i o n  and p l a n t  h e a l t h  c o n t r o l ,  do  n o t  r e a c h  mos t  o f  t h e  
c a m p e s i n o s  and community f a r m e r s  i n  t h e  S i e r r a .  The main  r e a s o n s  
a r e  s t r u c t u r a l  d e f i c i e n c i e s  a n d  l i m i t a t i o n s  of a l l  k i n d s  i n  t h e  
e x t e n s i o n  se rv ice ,  d i f f i c u l t y  o f  a c c e s s  t o  many p r o d u c t i v e  a r e a s ,  
i n e f f i c i e n t  a p p r o a c h e s  by  t h e  e x t e n s i o n  service which p r o d u c e s  
poor  resu l t s ,  h i g h  c o s t  o f  modern t e c h n o l o g y  r e q u i r i n g  i n t e n s i v e  
use of  i n p u t s  w i t h  c o s t s  now beyond t h e  means o f  s m a l l  f a r m e r s  i n  
t h e  S i e r r a ,  l i m i t e d  c o v e r a g e  o f  a g r i c u l t u r a l  c r e d i t ,  and 
m a r k e t i n g  p r o b l e m s  w i t h  s e a s o n a l  s a t u r a t i o n  o f  t h e  m a r k e t ,  p r i c e  
s e n s i t i v i t y ,  l a c k  of  s t o r a g e  f a c i l i t i e s ,  p r o c e s s i n g  o r  e x p o r t  o f  
s u r p l u s e s .  T h e s e  p r o d u c t i o n  c h a r a c t e r i s t i c s v  p rob lems  and con- 
s t r a i n t s  make l a r g e - s c a l e  t e c h n o l o g y  t r a n s f e r  d i f f i c u l t .  
The s t a t emen t s  made u n d e r  t h i s  h e a d i n g  f o r  m a i z e  a l s o  a p p l y  
Major  p r o g r e s s  h a s  been made on w i n t e r  p r o d u c t i o n  o f  
p o t a t o e s  i n  t h e  C o s t a ,  and a v e r a g e  y i e l d s  i n  t h e  C o s t a  v a l l e y s  
a r e  a p p r o a c h i n g  18 MT/ha i n  f a v o r a b l e  years.  T h e  i n t r o d u c t i o n  o f  
p o t a t o  g r o w i n g  i n  t h e  High S e l v a  a r e a s ,  w i t h  new v a r i e t i e s  and 
y i e l d s  f rom 12 t o  15  MT/ha, represents  s u b s t a n t i a l  p r o g r e s s .  
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The  s a m e  i s  t r u e  o f t h e  I c a  V a l l e ,  w i t h  i m p r o v e d  v a r i e t i e s  f o r  
winter  c r o p s .  
4.3.8 Changes i n  u n i t  y i e l d s  o f  p o t a t o e s  i n  P e r u  
The re  a r e  s h a r p  d i f fe rences  i n  p o t a t o  p r o d u c t i v i t y  i n  P e r u ,  
depend ing  on t h e  l e v e l  of  t e c h n o l o g y  used .  Y i e l d s  a r e  l e s s  t h a n  
5 MT/ha f o r  subsis tence f a r m e r s  i n  many a r e a s  o f  t h e  S i e r r a ;  f rom 
8 t o  1 5  MT/ha f o r  m i d d l e  t e c h n o l o g y  f a r m e r s ;  a n d  o v e r 2 0  t o 2 5  
MT/ha f o r  t h e  most  modern farmers i n  t h e  in te r -Andean  o r  c o a s t a l  
v a l l e y s .  Despite t h i s  w i d e  r a n g e ,  t h e  n a t i o n a l  a v e r a g e s  o f  5 t o  
8 MT/ha w i l l  b e  u s e d  i n  t h e  f o l l o w i n g  a n a l y s i s .  T a b l e  4.19 shows 
n a t i o n a l  p o t a t o  p r o d u c t i o n  o v e r  21 y e a r s  (1963-831, i n d i c a t i n g  
volumes  produced ,  h e c t a r e s  h a r v e s t e d  and u n i t  y i e l d s .  C a l c u l a -  
t i o n s  produced  t h e  f o l l o w i n g  i n d i c a t o r s :  g l o b a l  i n c r e a s e  r a t e  o f  
u n i t  y i e l d s  i n  1963-83 i s  40.35 p e r c e n t ,  r e s u l t i n g  a n n u a l  r a t e  i s  
1.71 p e r c e n t ,  and a d j u s t e d  by  r e g r e s s i o n  a t  t h e  b e g i n n i n g  i s  
5 , 4 7 2  and a t  t h e  e n d  i s  7 , 6 8 0 .  
T h i s  shows t h a t  y i e l d  i n c r e a s e s  i n  t h e  p e r i o d  c o n s i d e r e d  a r e  
s m a l l  compared t o  t h e  r e s e a r c h  e f f o r t  and t h e  t e c h n o l o g y  
produced ,  t h e  demographic  g r o w t h  o f  2.6 p e r c e n t  a y e a r ,  and t h e  
c o n s e q u e n t  demand i n c r e a s e .  Per c a p i t a  consumpt ion  d u r i n g  t h i s  
p e r i o d  d e c l i n e d  f r o m  a n  a v e r a g e o f l O l k g / y e a r i n  1 9 6 0 t o o n l y  
62  kg i n  1983. The p r o b l e m s  i n d i c a t e d  c o n c e r n i n g  t e c h n o l o g y  
t r a n s f e r ,  m a r k e t i n g ,  c r e d i t  and o t h e r  s u p p o r t  s e rv i ces  a r e  
l a r g e l y  r e s p o n s i b l e  f o r  t h e  s m a l l  i n c r e a s e s  i n  p o t a t o  produc-  
t i v i t y  n a t i o n w i d e .  
4.4 Beans ( f r i j o l e s )  
The bean c r o p  i n  P e r u  h a s  been d e c l i n i n g  i n  recent  y e a r s  f o r  
a v a r i e t y  of r e a s o n s .  I n  1967,  i t  was n i n t h  i n  a r e a ,  w i t h  71,500 
ha ,  p receded  by p o t a t o e s ,  c o r n ,  b a r l e y ,  c o f f e e ,  c o t t o n ,  r i c e ,  
a l f a l f a ,  and wheat.  I n  1983, i t  s l i p p e d  t o  t w e l f t h  p l a c e  a f t e r  
s u g a r c a n e  and bananas ,  a c c o u n t i n g  f o r  o n l y  45,500 ha. Volumes o f  
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T a b l e  4.18 V a r i e t i e s  C u l t i v a t e d  i n  P e r u  by Regions  
N a t i v e  Percent Improved P e r c e n t  
Nor th  S i e r r a :  ( D e p a r t m e n t s  o f  P i u r a ,  
Ancash, Amazonas) 
H u a g a l i n a  40.0 
Chimbina 10.0 
Ama r i 1 l a  5.0 
O t h e r s  15.0 
_I 
S u b t o t a l  70 .O 
Cajamarca ,  La L i b e r t a d ,  
Mariva 
Revo luc ion  
Renac imien to  
Huarena 
I n t i  S i p a  
Yungay 
R a n r a h i r v a  










C e n t r a l  S i e r r a :  ( D e p a r t m e n t s  of  Huanuco, Pasco ,  J u n i n ,  Huan- 
Rosada Tarmena 30.0 Mariva 18.0 
Huayro 10.0 T i c a h u a s i  10.0 
Ccompis 5.0 Revo luc ion  8.0 
Ama r i l l a  10.0 Others  4.0 
c a v e l i c a ,  Ayacucho) 
O t h e r s  3 - 
S u b t o t a l  60.0 40.0 
S o u t h e r n  S i e r r a :  ( D e p a r t m e n t s  o f  Cusco, Puno, Arequ ipa ,  
Moquegua) 
Ccompis 25  .O Mariva 5.0 
I m i l l a  45.0 Revo luc ion  1 .o 
Amargas 5 .O O t h e r s  4.0 
O t h e r s  _ye 
S u b t o t a l  90.0 10.0 
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p r o d u c t i o n  and  p e r  c a p i t a  c o n s u m p t i o n  d e c l i n e d  c o r r e s p o n d i n g l y .  
I n  1 9 8 4 ,  t h e  c rop  a rea  i n c r e a s e d  t o  58,000 h a .  
Bean c r o p s  became h e a v i l y  i n f e s t e d  w i t h  r o o t  n e m a t o d e s  i n  
1971 ,  r e s u l t i n g  i n  h i g h e r  c o s t s ,  l ower  y i e l d s  a n d  s m a l l e r  c r o p  
a r e a s .  Added t o  t h i s  was t h e  s p r e a d  of t h e  mosaic v i r u s ,  w h i c h  
a g g r a v a t e d  t h e  s i t u a t i o n .  T h e s e  p r o b l e m s  c a u s e d  b e a n  c r o p s  t o  
d e c l i n e  c o n t i n u o u s l y  i n  y i e l d s  p e r  h e c t a r e  from 1 , 0 1 5  k g  i n  1960  
t o  o n l y  6 9 7  k g  i n  1984 .  
T h e  f i r s t  b e a n  r e s e a r c h  w a s c o n d u c t e d  i n  1 9 4 0  a t  t h e  La 
M o l i n a  E x p e r i m e n t a l  S t a t i o n  a n d  was d e s i g n e d  t o  i n c r e a s e  y i e l d s  
and  f u s a r i u m  w i l t  r e s i s t a n c e .  T h i s  work c o n t i n u e d  u n t i l  1 9 6 8  
when t h e  P e r u v i a n  a g r a r i a n  reform began .  R e s e a r c h  w a s  
i n t e r r u p t e d ,  t h e  s c i e n t i f i c  a n d  t e c h n i c a l  s t a f f  was s c a t t e r e d ,  
r e s o u r c e s  were c u t ,  and  s o  on. As a r e s u l t ,  t h e  work of many 
i n c o m p l e t e  e x p e r i m e n t s  was l o s t ,  a l o n g  w i t h  i m p o r t a n t  h y b r i d  and  
b i o t y p e  l i n e s  t h a t  seemed p r o m i s i n g .  
As t h e  damage  from nematodes and  m o s a i c  v i r u s  w o r s e n e d  u p  t o  
1 9 7 0 ,  some r e s e a r c h  was r e sumed .  T h i s  work  p r o d u c e d  s e v e r a l  
s t r a i n s ,  i n c l u d i n g  t h e  Divex  o f  t h e  C a n a r i o  v a r i e t y  and  t h e  
S a n i l a c  of t h e  P a n a m i t o  v a r i e t y ,  w h i c h ,  b e c a u s e  t h e y  showed some 
r e s i s t a n c e ,  were i n t r o d u c e d  i n  r e s p o n s e  t o  t h e  s p r e a d  of t h e s e  
p e s t s .  . 
B e a n s  a r e  i m p o r t a n t  b e c a u s e  t h e y  a r e  o n e  o f  t h e  m a i n  s o u r c e s  
of p l a n t  p r o t e i n  and  b e c a u s e  t h e y  improve  t h e  s o i l  b y  f i x i n g  
a t m o s p h e r i c  n i t r o g e n  t h r o u g h  t h e  a c t i o n  of R h i z o b i a  b a c t e r i a  i n  
r o o t  n o d u l e s .  
4 .4 .1  I n d i c a t o r s  o f  b e a n  p r o d u c t i o n  
T a b l e  4.20 g i v e s  t h e  p r o d u c t i o n  
(1964-841,  i n d i c a t i n g  h e c t a r e s  sown,  
y i e l d s ,  a n d  p e r  c a p i t a  c o n s u m p t i o n .  
c l u d e d  f o r  c o m p a r i s o n  p u r p o s e s .  The 
t r e n d s  f o r  a 21-year  p e r i o d  
v o l u m e  p r o d u c e d ,  u n i t  
The 1960  f i g u r e s  a r e  i n -  
t a b l e  shows t h a t  a r e a  a n d  
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T a b l e  4.19 H i s t o r i c  S e r i e s  of P o t a t o  P r o d u c t i o n  i n  P e r u  
(1963-83) 
. . . . ...-. . . . ~~. . . . . .  . . , . .  . . . . . .  . I .  . . . . . . . . . . . . . . . . .  
Area H a r v e s t e d  P r o d u c t i o n  Volume U n i t  Y i e l d s  
Year ( h a )  (MT) ( k g / h a )  
.-A . . ~~ . . ~, . . . . . . . . . . . _ , , .  . , . . . . . . . . . . . . ~  ~ . . . . .  . . . .  _ . _  
1963 231,390 1,196,920 5,173 
1964 261,500 1,531,130 5 9 855 
1965 251,120 1,568,240 6,245 
1966 254,630 1,498,930 5 885 
1967 254,390 1971 1,741 6,295 
1968 261,500 1,526,247 6,085 
1969 292,515 1,785,134 6,103 
1970 315,195 1 , 929 s 470 6,120 
1971 320 ,050 1,967,860 6,150 
1972 270 935 1,713,390 6 324 
1973 267,685 1,713,094 6,400 
1974 267 920 1,722,374 6,429 
1975 250,720 1,639,586 6,540 
1976 252,810 1,667,000 6,594 
1977 246 843 1,615,582 6,645 
1978 247 191 1,6959324 6,858 
1979 242,003 1,695,116 7,005 
1980 194 142 1,379,648 7,106 
1981 199,269 1,678,606 8,424 
1982 217 ,021 1,799,640 8,292 
1983 150 446 1,152,864 7,662 
. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . 
A v e r a g e  L a s t  
5 Y e a r s  200,576 19541,174 7,683 
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T a b l e  4.20 I n d i c a t o r s  o f  Bean P r o d u c t i o n  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - ~ - .  . . . . . .~ ~ . . ~. . . . . . . . .. ~ . . . 
P r o d u c t i o n  P e r  C a p i t a  
Area  Sown Volume Unit Y i e l d  Con sump ti o n 
Yea r  ( h a )  (MT) ( k g / h a )  ( k g / y r )  
. . . , .  ~ . ~ . .  - - . . . , . . . , . . ~ . . . . . . . . .  - 
1960 36 971 1 37,252 1,015 3.30 
1964 40,580 39,260 965 3.26 
1965 45,040 40,861 905 3.25 
1966 64,575 56,821 880 4.40 
1967 71  ,530 65,290 915 4.83 
1968 54,655 39,538 725 2.91 
1969 65,885 49 , 865 755 3.57 
1970 65,780 53,259 81 0 3.98 
1971 60,750 48,083 790 4.27 
1972 58 s 385 49,926 855 3.51 
1973 60 405 51,796 857 3.54 
1974 61,945 53,101 857 3.52 
1975 61,305 49,005 799 3.16 
1976 62,555 49 , 934 798 3.1 4 
1977 59,186 48 884 826 2.99 
1978 55,714 47,148 845 2.80 
1979 57,014 47,693 836 2.76 
1980 45,032 39 ,432 87 4 2.30 
1981 49,586 44,963 907 2.43 
1982 49,928 43,320 868 2.28 
1983 45,569 35,190 772 1.82 
1984 58,484 40,750 697 2.14 
-- -- _- _- -- 
1 1 2  
volumes o f  p r o d u c t i o n  a n d  y i e l d s  s t a r t e d  a s u s t a i n e d  d o w n t r e n d  i n  
1 9 6 7 ,  e x c e p t  f o r  i n c r e a s e s  i n  some y e a r s .  Per c a p i t a  c o n s u m p t i o n  
a l s o  d r o p p e d  from 3.98 k g / y r  i n  1 9 7 0  t o  o n l y  1.82 i n  1 9 8 3  a n d  
2 .14  i n  1 9 8 4 .  
The  a v e r a g e  u n i t  y i e l d  i n  1 9 8 4  w a s  68.7 p e r c e n t  o f  t h e  1 9 6 0  
y i e l d .  Per c a p i t a  c o n s u m p t i o n  i n  1 9 8 4  was  o n l y  6 9  p e r c e n t  o f  t h e  
1 9 6 0  f i g u r e .  T h i s  p e r f o r m a n c e  s h o w s  t h e  i n e f f e c t i v e n e s s  o f  a g r i -  
c u l t u r a l  research  and  t e c h n o l o g y  t r a n s f e r ,  a s  wel l  a s  t h e  marke t -  
i n g  p r o b l e m s  f o r  b e a n s .  
Bean s p e c i e s  a n d  v a r i e t i e s  a d a p t  t o  t h e  c l i m a t e  and  soil 
c o n d i t i o n s  of t h e  t h r e e  n a t u r a l  r e g i o n s  of t h e  c o u n t r y .  However, 
t h e  b e s t  y i e l d s  a r e o b t a i n e d  i n  t h e  C o s t a  a n d  b e t w e e n  t h e  S e l v a  
a n d  t h e  l o w e s t  S i e r r a  a r e a s ,  m a i n l y  b e c a u s e  of d i f f e r e n t  t e c h -  
n o l o g y  l e v e l s  a n d  b e c a u s e  b e a n s  a r e  g r o w n  i n  a s s o c i a t i o n  w i t h  
c o r n  i n  most S i e r r a  a r e a s .  
The  d e p a r t m e n t s  w i t h  t h e  h i g h e s t  b e a n  o u t p u t  are:  Caja- 
m a r c a ,  A r e q u i p a  (Camana a n d  Tambo v a l l e y s l ,  Amazonas ,  P i u r a ,  S a n  
M a r t i n ,  L i m a  a n d  L a  L i b e r t a d .  T h e  b r e a k d o w n  o f  1979 p r o d u c t i o n ,  
by r e g i o n ,  i s  shown i n  T a b l e  4.21. T a b l e  4.22 s h o w s  t h e  
p r o d u c t i o n  b r e a k d o w n  i n  1 9 7 9  by d e p a r t m e n t s .  T h e  D e p a r t m e n t  o f  
Cajamarca h a s  t h e  h i g h e s t  c r o p  a r e a ,  b u t  y i e l d s  a r e  low b e c a u s e  
b e a n s  a r e  m o s t l y  g r o w n  i n  a s s o c i a t i o n  w i t h  c o r n .  The  h i g h e s t  
y i e l d s  a r e  o b t a i n e d  i n  Cuzco ,  A r e q u i p a ,  A p u r i m a c ,  Pasco,  
Moquegua,  Ancash ,  J u n i n  a n d  Lima. 
4 .4 .2  G e n e r a l  l e g u m e  i n d i c a t o r s  
t a r y  c r o p s ,  a r e  shown i n  T a b l e s  4 . 2 3 ,  4 . 2 4 ,  4 .25  a n d  4 .26 .  
Some i n d i c a t o r s  f o r  t h e  m a j o r  l e g u m e s ,  w h i c h  a r e  complemen-  
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4.4.3 A n a l y s i s  of u n i t  y i e l d s  of b e a n s  
u n i t  y i e l d s  o f  b e a n s  i n  21 y e a r s  (1964-84) g i v e s  t h e  f o l l o w i n g  
i n d i c a t o r s :  
Leas t  s q u a r e s  r e g r e s s i o n  a n a l y s i s  o f  t h e  h i s t o r i c  se r ies  of  
A d j u s t e d  by r e g r e s s i o n :  s t a r t  858.08 
m i d d l e  835.09 
end  812.11 
T r e n d :  n e g a t i v e  ( d e c r e a s i n g )  
Rate of  decrease y e a r :  -0.28 p e r c e n t  
i n  t h e  p e r i o d :  -5.35 p e r c e n t  
These  r e s u l t s  show t h a t  y i e l d s  t r e n d e d  downward i n  t h e  
p e r i o d  c o n s i d e r e d ,  d e c r e a s i n g  0.28 p e r c e n t  a y e a r ,  o r  5.35 
p e r c e n t  i n  t h e  p e r i o d .  I n  a b s o l u t e  v a l u e s ,  t h e  1984 y i e l d  i s  
94.3 p e r c e n t  of t h e  1964 y i e l d .  
T a b l e  4.21 Bean P r o d u c t i o n  f o r  1979 by R e g i o n  
Costa S i e r r a  S e l v a  T o t a l  
-v -- 
Area  ( h a )  18,805 27 906 10,303 57,014 
( p e r c e n t  1 33 49 18 100 
P r o d u c t i o n  (MT) 20 , 538 17,505 9,650 47 ,693 
( p e r c e n t )  43 37 20 100 
A v e r a g e  Y i e l d  ( k g / h a )  1,092 6 27 936 836 
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Table 4.22 Area and Production by Department 
~ ~ . . . ~ . . .  
Department 
Area Yield Production 
(ha) (kg/ha) (MT) 




























































































T a b l e  4.23 P e r c e n t a g e  P r o d u c t i o n  o f  G r a i n  Legumes 
Beans 45.8 
Green beans 19.8 
P e a s  17.4 
Lupine  (Chocho and Tarwi - 
Lupinus  t a r u s )  5.0 
Lima b e a n s  3.0 
Z a r a n d a j a  b e a n s  2.6 
Chickpeas  1.9 
C a s t i l l a  b e a n s  (F .  d e  C a s t i l l a )  1.5 
L e n t i l s  1.2 
Loc tao  b e a n s  0.8 
P i g e o n p e a s  ( F .  d e  p a l o )  0.3 
Nuna b e a n s  0.2 
O t h e r s  ,,Q2 
100.0 
T a b l e  4.24 I m p o r t s  o f  G r a i n  Legumes (MT) 
1980 5,458 476 5 -- 59939 
1981 7,351 3,577 31 1 12  11  ,251 
1982 5,330 4 s 034 155 -- 9,515 
1983 5 s 800 6 ,790 115 -- 12,700 
1984 7,200 4.457 110 87 6 12s643 
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T a b l e  4.25 Exports o f  G r a i n  Legumes 
( L o c t a o  b e a n s ,  b e a n s ,  c h i c k p e a s ,  l i m a  b e a n s )  
















Table 4.26 Historic Series of Legume Consumption 
C__---C----.-,-.L-.b.e.- --------. - . _ . _ . C C . W - _ _ . - ' C C - - C - C e . - - - - ' - -  ------I 
1972 88,133 6.2 100 3.6 
1973 88 , 879 6.1 98 3.5 
1974 91,779 6.1 98 3.5 
1975 88,017 5.7 92  3.3 
1976 88,864 5 . 6  90 3.2 
1977 85 962 5.3 85 3.0 
1978 82 , 494 4.9 79  2.8 
1979 87 360 5.1 82 2.9 
1980 81,310 4.6 74  2.7 
1981 88 , 440 4.8 77  2.8 
1982 86,657 4.6 74  2.7 
1983 78,587 4.1 66 2.4 
1984 87,551 4.4 71 2.6 
Source: Up to 1981 - Central Department of Agribusiness and 
Marketing, Ministry of Agriculture. 
1982-84 -- estimated. 
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4.4 .4  The ma in  p r o b l e m s  w i t h  bean  p r o d u c t i o n  i n  P e r u  
High  s u s c e p t i b i l i t y  t o  p e s t s  a n d  d i s e a s e  h a s  d i m i n i s h e d  b e a n  
p r o d u c t i o n .  The  h i g h e s t  i n c i d e n c e  i s  from v i r u s ,  r u s t ,  f u s a r i u m  
w i l t ,  n e m a t o d e s ,  a p h i d s ,  v i r u s  vec to r s ,  a n d  t h e  l e a f  worm ( g u s a n o  
d e  h o j a ) .  Most fa rmers ,  e s p e c i a l l y  i n  t h e  S i e r r a  a n d  t h e  S e l v a ,  
d o  n o t  a d o p t  a d v a n c e d  t e c h n o l o g i e s ,  a n d  r e s i s t  i m p r o v e d  
v a r i e t i e s ,  p a r t l y  b e c a u s e  t h e y  a r e  u n c e r t a i n  a b o u t  c o n s u m e r  
a c c e p t a n c e .  A l t h o u g h  some  h i g h - y i e l d  s t r a i n s  w i t h  r e s i s t a n c e  t o  
rust  a n d  n e m a t o d e s  h a v e  b e e n  d e v e l o p e d ,  n o t  e n o u g h  o f  t h e  
i m p r o v e d  s e e d  h a s  b e e n  p r o d u c e d  f o r  c o m m e r c i a l  u s e .  T h e r e  i s  
i n s u f f i c i e n t  c o v e r a g e  of a g r i c u l t u r a l  c r e d i t ;  a s  w i t h  o t h e r  
c r o p s ,  c r e d i t  a s s i s t a n c e  c o n t i n u e s  t o  b e  p o o r  a n d  n o t  a l w a y s  
p r o m p t .  
The  P e r u v i a n  c o n s u m e r  p r e f e r s  b e a n  v a r i e t i e s  w i t h  l i g h t -  
c o l o r e d  g r a i n s ,  l i k e  t h e  P a n a m i t o  a n d  p a r t i c u l a r l y  t h e  C a n a r i o  
v a r i e t i e s ,  w h i c h  h a v e  t h e  h i g h e s t  c o s t s  a n d  b r i n g  t h e  b e s t  p r i c e s  
i n  t h e  m a r k e t .  Lesser known v a r i e t i e s  l i k e  B.ayo, Red K i d n e y  o r  
Rojo, have  l e s s  a c c e p t a n c e ,  d e s p i t e  t h e i r  l o w e r  p r i c e s .  The  
C a r a o t a s  v a r i e t y ,  w h i c h  h a s  g r e a t  p r o d u c t i v e  p o t e n t i a l  i n  t h e  
c o u n t r y ,  i s  n o t  a c c e p t e d  b y  c o n s u m e r s ,  a n d  i s  p r o d u c e d  o n l y  f o r  
e x p o r t .  
P r o d u c t i o n  i s  s e a s o n a l  f o r  b o t h  b e a n s  a n d  o t h e r  g r a i n  
l e g u m e s  i n  t h e  C o s t a  a n d  S i e r r a ,  w i t h  h a r v e s t s  c o n c e n t r a t e d  i n  
J u l y ,  A u g u s t  a n d  S e p t e m b e r .  T h i s  g i v e s  r i s e  t o  a s u r p l u s  i n  t h e  
s e c o n d  h a l f  of e a c h  y e a r ,  a n d  a severe s h o r t a g e  i n  t h e  f i r s t  
h a l f ,  w i t h  t h e  r e s u l t i n g  p r i c e  f l u c t u a t i o n s .  L a c k  of f a c i l i t i e s ,  
h i g h  c o s t s ,  w a s t a g e ,  d e t e r i o r a t i o n  a n d  q u a l i t y  l o s s e s  o f  s t o r e d  
g r a i n  l e g u m e s  d i s c o u r a g e s  s t o r i n g  a s  a m e a n s  o f  r e g u l a t i n g  
s u p p l y .  The  g o u g i n g  o f  some m e r c h a n t s  a g g r a v a t e s  t h e  s i t u a t i o n  
t o  t h e  d e t r i m e n t  o f  b o t h  farmers a n d  c o n s u m e r s .  T h e  l o w  r a t e s  o f  
p e r  c a p i t a  c o n s u m p t i o n  make f o r  a s m a l l  m a r k e t  t h a t  i s  s e n s i t i v e  
t o  s u p p l y  a n d  p r i c e  c h a n g e s ,  s o  b e a n s  a r e  a h i g h l y  e l a s t i c  
p r o d u c t ,  e a s i l y  r e p l a c e d  i n  t h e  d i e t  by g r a i n s  a n d  o t h e r  f o o d s .  
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4.4.5 Bean r e s e a r c h  g o a l s  
The fo l lowing  f e a t u r e s  a r e  regarded a s  d e s i r a b l e  f o r  g e n e t i c  
improvement of v a r i e t i e s :  h i g h  y i e l d ,  e a r l y  m a t u r i t y ,  l a r g e  l e a f  
a r ea ,  res i s tance  t o  t h e  common bean mosaic, r e s i s t a n c e  t o  
m b  rust, r e s i s t a n c e  t o  fusar ium w i l t  and an thracnose  
fungus, r e s i s t a n c e  t o  nematodes, adap ta t ion  t o  s a l i n i t y ,  g r a i n  
q u a l i t y  ( s i z e ,  c o l o r ,  t a s t e  and p r o t e i n  c o n t e n t ) ,  weather 
a d a p t a t i o n ,  and adap ta t ion  t o  a s soc ia t ed  c rops .  
4.4.6 V a r i e t i e s  
The re  a r e  numerous s p e c i e s ,  subspec ie s  and v a r i e t i e s  of  
beans (Table  4.271, t h e  most widespread a r e  i n  t h e  Costa -- 
Canario,  Panamito, Cocacho, Negro o f  Guindo, Blanco, Loctao, 
C a s t i l l a ,  Piegon Peas, and Zarandaja;  i n  t h e  S i e r r a  -- Cabal le ro ,  
Red K i d n e y  o r  Rojo; and i n  t h e  Selva -- Huascaporoto, Panamito, 
Canario,  and C a s t i l l a .  
4.4.7 V a r i e t a l  improvement 
The improved l i nes  from 1960-70 inc lude  Canario,  D i v e x ,  
Panamito San i l ac ,  Bay0 Chimu,  Canario Camana, Negre d e  Chincha, 
Cabal le ro  Cajamarca, e tc .  The  Nat ional  Grain Legume Program now 
has e i g h t  l i n e s  of  t h e  improved Canario v a r i e t y  w i t h  r e s i s t a n c e  
t o  v i r u s  and good y i e l d ,  b u t  has  not  y e t  promoted product ion of 
commercial seed. L i k e w i s e ,  t h e r e  a r e  s e v e r a l  improved l i n e s  f o r  
t h e  S i e r r a  w i t h  Mexican progeny (Puebla 4441,  and l o c a l  progeny 
(Gloriabamba),  i nc lud ing  t h e  Cajamarca 74/1 s t r a i n ,  which i s  
s i m i l a r  t o  t h e  Cabal le ro  v a r i e t y  i n  appearance and q u a l i t y ,  b u t  
has  a h i g h e r  y i e l d  and i s  r u s t  r e s i s t a n t .  I t  w i l l  soon be made 
a v a i l a b l e  t o  fa rmers  o f  Cajamarca, J u n i n  and Cuzco. 
4.4.8 I n t e r n a t i o n a l  coopera t ion  
academic suppor t  from C I A T  s i n c e  1976, focus ing  on t h e  fo l lowing  
a spec t s :  
(1) Germplasm suppor t  -- some of  t h e  improved v a r i e t i e s  and 
The Nat ional  Grain Legume Program h a s  rece ived  t e c h n i c a l  and 
s t r a i n s  c o n t a i n  g e n e t i c  m a t e r i a l  from Mexican, Colombian and 
T a b l e  4 .27  Most W i d e s p r e a d  Bean T y p e s  i n  P e r u  
--------_.- ---------.I_-- 
T y p e / D e s c r i p t i o n  V a r i e t y  S o w i n g  T i m e  Type  V e g e t a t i v e  R e a c t i o n  t o  
P e r i o d  ( d a y s )  D i s e a s e  - -u - _I------------ 
0 :  y e l l o w  
seed, l a r g e  s i z e  
Pan- 0: w h i t e  
seed, s m a l l  s i z e  
m: d a r k  red 
seed, l a r g e  s i z e  
m a o  t a: 
l u s t e r l e s s  seed ,  
s m a l l  s i z e  
b 1 a c k 
C a n a r i o  
LM-2 57 
C a n a r i o  
Divex  8120 
Cana r i o 
Divex  8130 
P a n a m i t o  
S a n i l a c  
P a n a m i t o  
Me jo rado  
Negro 
C h i n c h a n o  
C a r a o t a  
Feb.Apr. 
Feb .Apr .  
Feb.Apr.  
S e p .  Nov. 
Oct . J a n .  
Oct.May 
Feh  .Ma r.  
S e p  . Mar. 
S e m i r u n n e r  w i t h  
t e n d r i l s  
Erect  b u s h  , 
w i t h o u t  t e n d r i l s  
Erect  b u s h ,  
w i t h o u t  t e n d r i l s  
Erect  b u s h ,  
w i t h o u t  t e n d r i l s  
Semierect w i t h  
s m a l l  t e n d r i l s  
Runn ing  w i t h  
t e n d r i l s  
Erect w i t h  s h o r t  
Negro LM-72 t e n d r i l s  
150-1 60 
11 0-1 30  





S u s c e p t i b l e  t o  
r u s t  a n d  common 
mo sa ic  
S u s c e p t i b l e  t o  
r u s t  a n d  common a 
mosaic 0 N 
S u s c e p t i b l e  t o  
r u s t  a n d  common 
mosaic 
S u s c e p t i b l e  t o  
r u s t  a n d  common 
mosaic 
S u s c e p t i b l e  t o  
r u s t  a n d  common 
mosaic 
T o l e r a n t  t o  r u s  
and  common m o s a i c  
R e s i s t a n t  t o  r u s t  
and  common mosaic 
Bavo: s p h e r i c a l ,  
l a r g e ,  l i g h t  
brown seed 
Large red seed 
Small bay colored 
seed 








P o r r i l l o  
S i n t e t i c o  
E . U . I .  546 
P . I .  309- 
804 
Feb . Mar. 
Nov. J a n .  
Nov. Jan. 
A l l  year 
Nov. J a n .  
A l l  year  
A l l  year  
A l l  year  
Semirunner w i t h  














1 10-1 20 
110-120 
To le ran t  t o  rust  
and s u s c e p t i b l e  
t o  common mosaic 
Suscep t ib l e  t o  
common mo sa  ic 
Suscep t ib l e  t o  
coninion mosaic 
Suscep t ib l e  t o  
common mosaic 
Suscep t ib l e  t o  
common mosaic 
S u s c e p t i b l e  t o  
common mo sa i c  
S u s c e p t i b l e  t o  
common mosaic 
S u s c e p t i b l e  t o  
common mosaic 
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C e n t r a l  Amer ican  p r o g e n y  p r o v i d e d  by C I A T .  
(2) T r a i n i n g  o f  s c i e n t i f i c  a n d  t e c h n i c a l  p e r s o n n e l  t h r o u g h  
courses o r g a n i z e d  i n  t h e  c o u n t r y  a t  v a r i o u s  l e v e l s ,  o r  
t h r o u g h  s c h o l a r s h i p s  a t  CIAT's c e n t r a l  h e a d q u a r t e r s  i n  C a l i  
o r  a t  v a r i o u s  u n i v e r s i t i e s  i n  L a t i n  A m e r i c a .  
( 3 )  E x c h a n g e  of d o c u m e n t s  a n d  b i b l i o g r a p h y  on  b e a n - r e l a t e d  
s u b j e c t s .  
( 4 )  Direc t  a s s i s t a n c e  t o  t h e  N a t i o n a l  P r o g r a m  t h r o u g h  p e r i o d i c  
v is i ts  of e x p e r t s ,  a n d  l e n g t h y  v i s i t s  o f  s p e c i a l i s t s .  
4 .4 .9  T e c h n o l o g y  t r a n s f e r  
The  s a m e  p r o b l e m s  i n d i c a t e d  f o r  o t h e r  c r o p s  a p p l y  t o  b e a n s  
a l s o :  t e c h n o l o g y  t r a n s f e r  d i f f i c u l t i e s  b e c a u s e  o f  t h e  
c a m p e s i n o ' s  c u l t u r a l  l e v e l  a n d  l a c k  o f  a c c e s s  t o  e x t e n s i o n  
r e s o u r c e s  a n d  services .  I n  a d d i t i o n  t o  t h i s ,  farmers  r e s i s t  
a d o p t i n g  some s t r a i n s  o r  v a r i e t i e s  f o r  f e a r  t h e y  may n o t  b e  
a c c e p t e d  by t h e  c o n s u m e r ,  who may b e  t h e  c a m p e s i n o  h i m s e l f  a n d  
h i s  f a m i l y ,  f o r  s u b s i s t e n c e  c r o p s ,  o r  t h e  u r b a n  c o n s u m e r  a n d  
m a r k e t ,  f o r  commerc ia l  c r o p s .  C o n s e q u e n t l y ,  a new a p p r o a c h  t o  
e x t e n s i o n  work f o r  t h i s  c r o p  m u s t  b e  d e s i g n e d .  
4 .4 .10  Bean p r i c e  p o l i c y  
g o v e r n e d  b y  s u p p l y  a n d  d e m a n d  u p  t o  1 9 7 1 ,  w h e n t h e c a n a r i o  b e a n  
was i n c l u d e d  u n d e r  p r i c e  c o n t r o l  on  t h e  u n d e r s t a n d i n g  t h a t  
c o n t r o l  o f  t h i s  v a r i e t y  wou ld  b r i n g  w i t h  i t  p a r t i a l  a u t o m a t i c  
c o n t r o l  of  o t h e r  t y p e s  a n d  v a r i e t i e s  o f  l e g u m e s .  T h e  p r i c e  
f r o z e n  a t  W.14.00 p e r  k i l o  f o r  4 y e a r s  d i s c o u r a g e d  p l a n t i n g  a n d  
r e d u c e d  p r o d u c t i o n ,  so a r e g u l a t e d  marke t  was s e t  u p  i n  March  
1 9 7 5 ,  a n d  f i n a l l y ,  t h e  f r e e  market was r e s t o r e d  i n  1 9 8 0 .  
T h e  p r i c e s  o f t h e  v a r i o u s  t y p e s  a n d  v a r i e t i e s  o f  b e a n s  were 
Bean m a r k e t i n g  p r o b l e m s  a l s o  a f f e c t  o t h e r  l e g u m e s ,  b e c a u s e  
t h e s e  p r o d u c t s  a r e  c o m p l e m e n t a r y  o r  r e p l a c e  o n e  a n o t h e r  i n  t h e  
d i e t .  P e r u  e x p o r t s  v a r y i n g  a m o u n t s  o f  l i m a  b e a n s  a n d  c h i c k p e a s ,  
a s  we l l  a s  l o c t a o  b e a n s  a n d  p i g e o n p e a s ,  a n d  i m p o r t s  v a r y i n g  
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a m o u n t s  of l e n t i l s  a n d  d r i e d  peas.  B e a n s  a r e  n o t  i m p o r t e d ,  
e x c e p t  s p o r a d i c a l l y  i n  s m a l l  a m o u n t s .  
4.5 Wheat 
P e r u ' s  a n n u a l  w h e a t  demand i s  a b o u t  1 m i l l i o n  MT. On ly  
10 p e r c e n t  is  p r o d u c e d  d o m e s t i c a l l y ;  t h e  r e m a i n i n g  90  p e r c e n t  i s  
i m p o r t e d .  These  i m p o r t s ,  w h i c h  a r e  a p p r o a c h i n g  o n e  m i l l i o n  t o n s ,  
r e p r e s e n t  a l a r g e  f o r e i g n  reserve  d r a i n .  Therefore ,  w h e a t  
r e s e a r c h  a n d  p r o m o t i o n  s h o u l d  be g i v e n  h i g h  p r i o r i t y  i n  t h e  a g r i -  
c u l t u r a l  sec tor .  However, a number  o f  f a c t o r s  h a v e  c o m b i n e d  t o  
p r e v e n t  t h i s ,  so  P e r u ' s  d e p e n d e n c e  on  f o r e i g n  s u p p l i e s  o f  t h i s  
s t a p l e  food i s  c o n t i n u i n g  a n d  w o r s e n i n g .  
There h a s  b e e n  a l o n g  h i s t o r y  o f  p r o d u c t i v e  w h e a t  r e s e a r c h  
i n  t h e  c o u n t r y  s i n c e  t h e  t ime o f  o l d e r  v a r i e t i e s  l i k e  M a r i a  
Escobar ,  La M o l i n a  60 ,  San  M a r t i n  28, Men tana ,  G a l g a l o s ,  
F l o r e n c i a ,  A u r o r a ,  Kenya,  a n d  t h e i r  n u m e r o u s  h y b r i d s .  T h e s e  
v a r i e t i e s  s u p p o r t e d  d o m e s t i c  p r o d u c t i o n  from 1 9 3 0  t o  1 9 5 0 ,  a s  
c o n t i n u o u s  e f f o r t s  were made t o  i nc rease  y i e l d s ,  i m p r o v e  b r e a d  
w h e a t ,  a n d  o v e r c o m e  t h e  rust  p r o b l e m .  
The c h a r a c t e r i s t i c s  of w h e a t  m a r k e t i n g ,  t h e  a g r i b u s i n e s s  
o l i g o p o l y  a n d  low p r i c e s  h a v e  l i m i t e d  domes t i c  w h e a t  d e v e l o p m e n t ,  
s o  p r o d u c t i o n  i s  o n l y  l a r g e  e n o u g h t o  meet t h e  l o c a l  a n d  r e g i o n a l  
demand f o r  d i r e c t  c o n s u m p t i o n ,  s m a l l  m i l l s  a n d  l o c a l  bread 
bakers .  D e s p i t e  f a v o r a b l e  r e g u l a t i o n s ,  p r o m o t i o n  p r i c e s  a n d  
o t h e r  m e a s u r e s  t o  e n c o u r a g e  t h e  m i l l i n g  i n d u s t r y  t o  b u y  domes t i c  
whea t ,  t h e  i n d u s t r y  h a s  n e v e r  u s e d  more  t h a n  4,000 t o  5,000 t o n s .  
F o r e i g n  marke t  p r i ces ,  t h e  t r a n s n a t i o n a l  s t r u c t u r e  o f  t h e  m i l l i n g  
i n d u s t r y ,  s o f t  c r e d i t s  c o n t i n g e n t  on  w h e a t  p u r c h a s e s ,  e tc . ,  h a v e  
t h u s  f a r  f a v o r e d  massive i m p o r t s ,  t o  t h e  d e t r i m e n t  o f  d o m e s t i c  
w h e a t  p r o d u c t i o n .  However ,  e f f o r t s  c o n t i n u e  t o  i n c r e a s e  p r o d u c -  
t i o n  w h e r e  i t  i s  d e c l i n i n g ,  a n d  t o  s h o w  f a r m e r s  i n  t h e  S i e r r a  
t h a t  w h e a t  i s  a good a l t e r n a t i v e .  
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While  t h e r e  a r e  v a r i e t i e s  s u i t a b l e  f o r  t h e  Cos ta ,  whea t  has  
b e e n  a S i e r r a  c r o p  b e c a u s e  i t  i s  b e t t e r  a d a p t e d  t o  t h e  c l i m a t e  
a n d  i s  more r u s t  r e s i s t a n t  i n  t h a t  area.  A t  o n e  t ime,  h i g h - y i e l d  
wheat  h a r v e s t s  were o b t a i n e d  i n  t h e  C o s t a ,  b u t  b l a c k  stem r u s t  
h a s  v i r t u a l l y  e l i m i n a t e d  t h e  c rop  i n  t h e  c o a s t a l  v a l l e y s .  
4.5.1 I n t e r n a t i o n a l  t e c h n i c a l  c o o p e r a t i o n  o n  wheat  
m o t i o n ,  b o t h  w i t h  t h e  I N I P A  N a t i o n a l  Cerea ls  Program a n d  t h e  
A g r a r i a n  U n i v e r s i t y ' s  Wheat Program. The  s u p p o r t  is t h e  s a m e  a s  
t h a t  descr ibed  p r e v i o u s l y  f o r  maize: 
( 1 )  D i s t r i b u t i o n  of g e r m p l a s m  ( v a r i e t i e s ,  s t r a i n s ,  a n d  h y b r i d s )  
from Mexico a n d  o t h e r  c o u n t r i e s  t o  e x p a n d  p l a n t  i m p r o v e m e n t  
work i n  t h e  c o u n t r y .  
CIMMYT p r o v i d e s  i m p o r t a n t  s u p p o r t  t o  whea t  research a n d  pro- 
(2) E x c h a n g e  of germplasm. 
( 3 )  Visits of f o r e i g n  e x p e r t s  t o  p r o v i d e  t e c h n i c a l  a d v i c e  t o  
domestic programs. 
(4) E x c h a n g e  of t e c h n i c a l  b i b l i o g r a p h y  a n d  r e p o r t s .  
( 5 )  T e c h n i c a l  a n d  s c i e n t i f i c  c o u r s e s  o f  v a r i o u s  l e v e l s  a n d  
l e n g t h s .  
s e m i n a r s ,  workshops  a n d  t a s k  forces .  
A n e g a t i v e  a s p e c t  o f  C I M M Y T ' s  work  i s  t h a t  i t s  c h a r t e r  c o n -  
(6) C o o r d i n a t i o n  a n d  d i s s e m i n a t i o n  work, s u c h  as c o n f e r e n c e s ,  
f i n e s  i t s  a c t i v i t i e s  t o  whea t  and  m a i z e .  C o n s e q u e n t l y ,  i t  d o e s  
n o t  c o n t r i b u t e  s u p p o r t  t o  o t h e r  ce rea l s  l i k e  barley, o a t s  a n d  
r y e ,  w h i c h  are  i m p o r t a n t  d o m e s t i c  s t a p l e  foods  a n d  a r e  v a l u a b l e  
a l t e r n a t i v e s  f o r  s m a l l  farmers. 
4.5.2 C h r o n o l o g i c a l  o u t l i n e  of v a r i e t a l  i m p r o v e m e n t  of wheat  
were u s e d  f o r  a l o n g  p e r i o d ,  d o m e s t i c  whea t  researchers  s u c c e s -  
s i v e l y  re leased new v a r i e t i e s  t o  farmers,  i n c l u d i n g  t h e  
f o l l o w i n g :  
-- ( 1 9 5 8 )  E a r l y  bread  w h e a t ,  r e s i s t a n t  t o  b l a c k  
-- Huasnaran (1960) E a r l y ,  r u s t - r e s i s t a n t .  
After  t h e  o l d e r  v a r i e t i e s  i n d i c a t e d  above were deve loped  a n d  
r u s t ,  good p o t e n t i a l  y i e l d .  
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( 1 9 6 0 )  I n t r o d u c e d  from Colombia,  v e r y  e a r l y ,  
s h o r t  s t r a w e d ,  r e s i s t a n t  t o  a l l  r a c e s  o f  y e l l o w  r u s t ,  
b u t  s u s c e p t i b l e  t o  b l a c k  rust. 
Sa l c a n  t a Y ( 1 9 6 1 )  E a r l y  b r e a d  whea t ,  r e s i s t a n t  t o  some 
fo rms  o f  b o t h  rusts. 
I-Jelvu F r o n  ( 1962)  Semi -ea r ly ,  medium-strawed, bearded-  
h e a d ,  b l a c k - r u s t  t o l e r a n t ,  h i g h - y i e l d  b r e a d  wheat .  
k i a b a m b a  ( 1 9 6 8 )  S u i t a b l e  f o r  t h e  n o r t h e r n  S i e r r a ,  semi- 
e a r l y ,  t o l e r a n t  t o  t h e  t h r e e  rusts  ( y e l l o w  o r  glume r u s t ,  
b l a c k  o r  stem r u s t ,  and brown o r  l e a f  r u s t ) ,  w i t h  good 
y i e l d s .  
m u i d e  ( 1 9 6 8 )  S u i t a b l e  f o r  t h e  s o u t h  S i e r r a ,  v e r y  e a r l y ,  
s h o r t - s t r a w e d ,  h i g h - y i e l d ,  w h i t e  wheat  f o r  b r e a d  f l o u r ,  
t o l e r a t e s  y e l l o w  a n d  b l a c k  rusts  well. 
H e l a  ( 1 9 6 8 )  E a r l y ,  s h o r t - s t r a w e d ,  bearded-head ,  
w h i t e  wheat  f o r  b r e a d  f l o u r ,  good y i e l d ,  t o l e r a n t  t o  y e l l o w  
and b l a c k  rusts. 
Huan c a b  & ( 1 9 6 8 )  S u i t a b l e  f o r  t h e  P i u r a  Low S i e r r a ,  l a t e  
medium-yield,  l a r g e - g r a i n  b r e a d  whea t ,  t o l e r a t e s  t h e  t h r e e  
r u s t s  well .  
Huandm ( 1 9 6 8 )  E a r l y ,  medium-strawed, r u s t - t o l e r a n t ,  medium 
y i e l d .  
-amba ( 1 9 6 8 )  S u i t a b l e  f o r  t h e  Cajamarca and Chacha- 
poyas' S i e r r a s ,  e a r l y ,  medium-strawed, h i g h - y i e l d .  
O l l a n h  ( 1 9 6 8 )  S u i t a b l e  f o r  t h e  Cuzco and Apurimac S i e r r a s ,  
v e r y  e a r l y ,  s h o r t - s t r a w e d ,  h i g h - y i e l d ,  r u s t - t o l e r a n t  b r e a d  
wheat .  
Llmjcrnes ( 1 9 7 0 )  S u i t a b l e  f o r  t h e  C o s t a  v a l l e y s ,  a l l -  
s e a s o n ,  medium-strawed b r e a d  whea t ,  r e s i s t a n t  t o  b l a c k  and 
brown rusts .  
Helvia ( 1 9 7 0 )  S u i t a b l e  f o r  t h e  C o s t a ,  a l l - s e a s o n ,  e a r l y ,  
medium-strawed,  red wheat  f o r  b r e a d  f l o u r ,  r e s i s t a n t  t o  
b l a c k  and brown rusts. 
Tum.i (1970)  S u i t a b l e  f o r  t h e  C o s t a ,  a l l - s e a s o n ,  s h o r t -  
s t r a w e d ,  r e d  wheat  f o r  b r e a d  f l o u r ,  r e s i s t a n t  t o  t h e  t h r e e  
rusts. 
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Qar t sc iDac ion  ( 1 9 7 5 )  S u i t a b l e  f o r  t h e  C o s t a ,  s e m i - l a t e ,  
medium-yield r u s t - t o l e r a n t  s p r i n g  wheat .  
. .  
The  f o l l o w i n g  v a r i e t i e s  a r e  now grown i n  t h e  c o u n t r y :  
Cahuidei  
The  o t h e r  v a r i e t i e s  o b t a i n e d  l a t e r ,  s u c h  a s  S i n c h i s  
Moauenua* I N I A  -C7.101 and m. 
The v a r i e t i e s  a l r e a d y  ment ioned  -- Huascaran  L l k u L i a r n  
. .  Helvi !hxh 0 l l a n t a . t  P a r t l c l D a c i o n  
N e w  v a r i e t i e s  now b e i n g  d i s t r i b u t e d  a r e :  
C - 73003,  produced  3 ,700  kg/ha  i n  t e s t s  i n  I c a .  
B e n i t Q ,  i n t r o d u c e d  by t h e  I N I P A ,  o f  Canadian  o r i g i n ,  pro-  
duced  2 ,700  kg/ha i n  t e s t s  i n  Cajamarca.  
C o u l t e r ,  a l s o  o f  Canadian  o r i g i n ,  p roduced  3 ,000  kg /ha  
i n  t e s t s  i n  Ca jamarca  and  Puquio. The  two Canadian 
v a r i e t i e s  have  good r e s i s t a n c e  t o  rus t s  and s m u t .  
a b o u t  4 MT/ha on d e m o n s t r a t i o n  p l o t s ,  s u i t a b l e  f o r  t h e  h igh -  
l a n d  p l a i n s .  
I l l D a  S i m i l a r  t o  t h e  p r e c e d i n g  v a r i e t y .  
edo-79 V a r i e t y  o b t a i n e d  i n  Puno, w i n t e r  whea t ,  y i e l d i n g  
The f o l l o w i n g  v a r i e t i e s  o f  f o r e i g n - o r i g i n  w i n t e r  whea t ,  
i n t r o d u c e d  w i t h  C I M M Y T  s u p p o r t ,  a r e  b e i n g  t e s t e d  i n  t h e  h i g h l a n d  
p l a i n s :  Mary Huntsman ( E n g l a n d ) ,  WW-71-47 ( A u s t r i a ) ,  L e l y  
( N e t h e r l a n d s ) ,  B l u e  boy (U.S.1, Budi fen  ( C h i l e ) ,  Huenerfen 
( C h i l e ) ,  C a p i t o l e  ( F r a n c e ) ,  Champlein ( F r a n c e )  and  T a l e n t  
( F r a n c e ) .  A l l  o f  t h e s e  v a r i e t i e s  a p p e a r  p r o m i s i n g  a s  w in te r  
w h e a t s  f o r  t h e  h i g h l a n d  p l a i n  r e g i o n ,  where y i e l d s  f r o m  5,000 t o  
6,500 kg/ha have  been r e c o r d e d  on t e s t  p l o t s .  
A s  c a n  be  seen,  t h e r e  i s  germplasm f o r  c o n t i n u e d  p r o d u c t i o n  
of new v a r i e t i e s  and h y b r i d s  t o  r a i s e  y i e l d s ,  b u t ,  a t  t h e  same 
t ime,  an a d e q u a t e  s o l u t i o n  t o  m a r k e t i n g  p r o b l e m s  w i l l  h a v e  t o  be  
f o u n d  i f  d o m e s t i c  w h e a t  i s  t o  be  u s e d  f o r  m o r e  t h a n  a c e r e a l  c o n -  
sumed on r e g i o n a l  s u b s i s t e n c e  f a r m s  and p r o c e s s e d  w i t h  h a n d i c r a f t  
methods.  
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4.5.3 T h e  c r i t e r i a  a p p l i e d  f o r  g e n e t i c  i m p r o v e m e n t  o f  w h e a t  
of wheat:  y i e l d ,  e a r l y  m a t u r i t y ,  r u s t  r e s i s t a n c e  ( P u c c i n i a ) ,  
s m u t  r e s i s t a n c e  ( U s t i l a g o ) ,  f r o s t  and  d r o u g h t  r e s i s t a n c e ,  
a d a p t a t i o n  a s  w i n t e r  c r o p ,  shor t - s t rawed,  r e s i s t a n c e  t o  l o d g i n g ,  
q u a l i t y  o f  g r a i n ,  a c c o r d i n g  t o  u s e  a n d  f i n a l  d e s t i n a t i o n ,  hecto- 
l i t e r  w e i g h t  a n d  f e r t i l i z e r  r e s p o n s e .  
The f o l l o w i n g  c r i t e r i a  a r e  a p p l i e d  f o r  g e n e t i c  i m p r o v e m e n t  
4.5.4 I m p r o v e d  c u l t i v a t i o n  t e c h n o l o g y  
R e s e a r c h  h a s  d e t e r m i n e d  f o r  e a c h  v a r i e t y  u s e d  a n d  b e i n g  d i s -  
s e m i n a t e d  t h e  b e s t  c u l t i v a t i o n  c o n d i t i o n s  f o r  o p t i m a l  r e a l i z a t i o n  
of t h e  p o t e n t i a l  y i e l d .  The f o l l o w i n g  r e c o m m e n d a t i o n s  a n d  s t a n -  
d a r d s  a r e  s u g g e s t e d  f o r  e a c h  v a r i e t y :  s e l e c t i o n  o f  s u i t a b l e  
s o i l ,  s o i l  p r e p a r a t i o n ,  t i l l a g e ,  a m o u n t  of seed a n d  d e n s i t y  o f  
s o w i n g ,  s o w i n g  p e r i o d ,  by a r e a  a n d  r e g i o n ,  s o w i n g  s y s t e m s  and  
m e t h o d s ,  t e c h n i q u e s  a n d  t i m i n g  of  weed c o n t r o l ,  f e r t i l i z e r  f o r m u -  
l a t i o n ,  d o s a g e  a n d  t i m i n g ,  i r r i g a t i o n ,  water  managemen t ,  vo lumes  
a n d  r a t e ,  d i s e a s e  a n d  p e s t  c o n t r o l ,  t i m i n g  a n d  m e t h o d s  o f  
h a r v e s t i n g ,  t h r e s h i n g  a n d  t r a n s p o r t a t i o n ,  and  c o n s e r v a t i o n  o f  
s t o r e d  c e r e a l .  
4.5.5 Main t e c h n o l o g y  i n n o v a t i o n s  
I n  e s s e n c e ,  t h e s e  a r e  t h e  ma in  t e c h n o l o g y  i n n o v a t i o n s :  
v a r i e t a l  i m p r o v e m e n t s  a l r e a d y  i n d i c a t e d ,  i n t r o d u c t i o n  o f  h i g h -  
y i e l d  d w a r f  v a r i e t i e s  a n d  t h e i r  i n c l u s i o n  i n  t h e  domes t i c  w h e a t  
g e r m p l a s m ,  i n t r o d u c t i o n  o f  w i n t e r  w h e a t s  f o r  t h e  h i g h l a n d  p l a i n  
r e g i o n ,  f e r t i l i z e r  f o r m u l a t i o n  a c c o r d i n g  t o  t h e  r e s p o n s e  o f  e a c h  
v a r i e t y ,  c o n t i n u e d  e f f o r t s  t o  achieve r u s t  r e s i s t a n c e ,  a n d  s o w i n g  
a n d  c u l t i v a t i o n  t e c h n i q u e s  f o r  e a c h  v a r i e t y .  
4.5.6 E x t e n s i o n  s e rv i ce  a n d  t e c h n o l o g y  t r a n s f e r  
s e rv i ces  a n d  t e c h n o l o g y  t r a n s f e r  f o r  w h e a t  a r e  t h e  same a s  t h o s e  
d e s c r i b e d  f o r  sweet m a i z e ,  because b o t h  a r e  S i e r r a  c r o p s  t h a t  a r e  
m o s t l y  consumed  on s u b s i s t e n c e  farms. T h e r e  a r e  a l a r g e  number  
of  s m a l l  s c a t t e r e d  w h e a t  f a r m e r s ,  w i t h  low c r o p  o u t p u t ,  d i f f i c u l t  
T h e  p r o b l e m s ,  c o n d i t i o n s  a n d  c h a r a c t e r i s t i c s  o f  e x t e n s i o n  
access  f o r  ex tens ion  agen t s ,  s t r o n g  a t tachment  t o  t r a d i t i o n a l  
methods, meager economic resources ,  l i t t l e  o r  no a b i l i t y  t o  
purchase improved seeds and ag r i chemica l  i n p u t s ,  n o t  
c r ed i twor thy ,  etc., a l l  of wh ich  a r e  a major c o n s t r a i n t  on d i s -  
seminat ing t echno log ie s .  
A more developed group of f a rmers ,  u s u a l l y  b e t t e r  l o c a t e d  i n  
t h e  intermAndean v a l l e y s ,  a r e  r e s p o n s i b l e  t o  t e c h n i c a l  
i n fo rma t ion  and make p rogres s  i n  developing t h e i r  holdings.  
These f a r m e r s  h e l p  t o  improve t h e  averages  and i n  t h e  medium term 
a l s o  h e l p  t o  spread  improved  farming p r a c t i c e s  because t h e i r  
ne ighbors  i m i t a t e  them. N e w  and b e t t e r  methods w i l l  have t o  be  
found i f  r u r a l  ex tens ion  s e r v i c e s  a r e  t o  reach  t h e  g r e a t  m a j o r i t y  
of campesinos, whose gene ra l  c h a r a c t e r i s t i c s  have been d e s c r i b e d .  
4.5.7 Analys is  of  changes i n  u n i t  y i e l d s  of wheat 
wheat product ion ,  i n d i c a t i n g  a r e a s  ha rves t ed ,  p roduct ion  volumes 
and u n i t  y i e l d s  ( n a t i o n a l  average).  T h e  d a t a  f o r  t h e  l a s t  year  
(1983) a r e  e s t i m a t e d  and were no t  taken  i n t o  c o n s i d e r a t i o n  i n  t h e  
r eg res s ion  a n a l y s i s .  
Table  4.28 shows a 24-year s e r i e s  (1960-83) f o r  domest ic  
Table 4.29 shows t h e  changes i n  u n i t  y i e l d s  ( n a t i o n a l  
averages)  i n  bo th  a b s o l u t e  numeric va lues  and t h e  l i n e a r  re- 
g r e s s i o n  r e p r e s e n t a t i o n ,  w i thou t  cons ide r ing  t h e  1983 e s t i m a t e d  
da ta .  
The f i g u r e s  show t h a t  u n i t  y i e l d s  ( n a t i o n a l  averages)  
i nc reased  only 14.70 percent  a year  from 1960-82. The reason f o r  
t h i s  s m a l l  i n c r e a s e  i n  t h e  n a t i o n a l  average i s  t h e  r educed  cover- 
age of a g r i c u l t u r a l  ex tens ion  and c r e d i t  services,  w h i c h  b r i n g  
technology p rogres s  t o  only a few s m a l l  f a rmers ,  s o  technology 
t r a n s f e r  by  i m i t a t i o n  i s  s low a n d  incomplete.  A new s y s t e m ,  
s t r a t e g y  and methodology f o r  a g r i c u l t u r a l  ex tens ion  will have t o  
be d e s i g n e d  t o  provide  g r e a t e r  coverage f o r  t h e  masses of 
campesinos i n  t h e  S i e r r a .  
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4.5.8 I n t e r n a t i o n a l  commercial c l a s s i f i c a t i o n  o f  w h e a t  
I n t e r n a t i o n a l  marke t  d e v e l o p m e n t  o r g a n i z a t i o n s  h a v e  e s t a b -  
l i s h e d  a c o m m e r c i a l  whea t  c l a s s i f i c a t i o n  f o r  s p e c i f i c  p u r p o s e s s  
a c c o r d i n g  t o  t h e  c h a r a c t e r i s t i c s  o f  s e a s o n a l  p r o d u c t i o n  ( i n  
s i m p l i f i e d  form):  b a r d  y u  -- h i g h  p r o t e i n  a n d  g l u t e n  
c o n t e n t ,  good b r e a d - f l o u r  q u a l i t y ;  hard snrina -- s i m i l a r  
c h a r a c t e r i s t i c s  a n d  u s e s  a s  t h e  p r e c e d i n g  o n e ;  dururQ -- h a r d  
s p r i n g  w h e a t s ,  low i n  g l u t e n ,  u s e d  i n  p a s t a  p r o d u c t s ;  w h i t e  -- 
w h i t e  s p r i n g  w h e a t ,  u s e d  i n  p a s t r y ,  c o n f e c t i o n a r y ,  b i s c u i t s ,  
p a s t a  p r o d u c t s  a n d  f a s t  b r e a d s ;  and  s o f t  M i n t e y  -- u s e d  f o r  
t h e  same p u r p o s e s  a s  w h i t e  w h e a t .  
P e r u v i a n  i m p o r t s  a r e  a l m o s t  a l w a y s  h a r d  r e d  w i n t e r  w h e a t ,  
w h i c h i s t h e h i g h e s t p r i c e d  i n  t h e  w o r l d  m a r k e t s .  
now a b l e  t o  p r o d u c e  c o m p e t i t i v e  s o f t  w h e a t  s u i t a b l e  f o r  p a s t a  
p r o d u c t s  a n d  b i s c u i t s  a n d  r e p l a c e  i m p o r t e d  w h e a t  i n  t h o s e  i n d u s -  
t r i a l  s e c t o r s ,  b e c a u s e  i t  i s  a n  u n n e c e s s a r y  was te  o f  f o r e i g n  
e x c h a n g e  t o  u s e  h i g h - p r i c e d ,  i m p o r t e d ,  h a r d  winter  w h e a t  i n  
i n d u s t r i e s  t h a t  c a n  u s e  o t h e r  g r a d e s .  
T h e  c o u n t r y  i s  
4.5.9 Wheat p r i c e  p o l i c y  
Domestic s u p p o r t  p r i c e s  f o r  w h e a t  h a v e  b e e n  i n  e f f e c t  s i n c e  
1966. They  a r e  u p d a t e d  p e r i o d i c a l l y ,  s u p p l e m e n t e d  by l e g a l  p r o -  
v i s i o n s  t h a t  r e q u i r e  t h e  m i l l i n g  i n d u s t r y  t o  p u r c h a s e  a t  s u c h  
p r i c e s  a l l  o f  t h e  d o m e s t i c  w h e a t  o f f e r e d  t o  t h e m  by f a r m e r s .  I n  
p r a c t i c e ,  t r a n s p o r t a t i o n  d i f f i c u l t i e s ,  q u a l i t y  p e n a l t i e s ,  i m p u r i -  
t i e s ,  m o i s t u r e  a n d  o t h e r  f a c t o r s  h a v e  p r e v e n t e d  a g r o w t h  i n  t h e  
f l o w  o f  d o m e s t i c  w h e a t  t o  t h e  m i l l s ,  and  t h e  h i g h e s t  a m o u n t  
recorded  i s  a r o u n d  5,000 MT. 
The t r a n s n a t i o n a l  m i l l i n g  i n d u s t r y  i n  P e r u  i s  n o t  i n t e r e s t e d  
i n  t h e s e  p u r c h a s e s  a n d  c o n c e n t r a t e s  o n  m a s s i v e  i m p o r t s ,  b e c a u s e  
of  i t s  commercial t i e s  w i t h  l a r g e  s u p p l i e r  firms a n d  t h e  c e r e a l  
s h i p p i n g  l i n e s .  T h e  c u r r e n t  g r o w t h  r a t e o f  w h e a t  i m p o r t s  i s  3 t o  
5 p e r c e n t  a y e a r ,  w h i l e  t h e  g r o w t h  o f  d o m e s t i c  y i e l d s  pe r  h e c t a r e  
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is only 0.63 percent, and the area sown and the output volume is 
sharply decreasing. 
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T a b l e  4.28 Historic Ser ies  of Wheat Production (1960-83) 
-b -C- -C-CC--UC-- - - - .CC c -e---------- -bCc--- b C  -e.-- --- 
1960 153 , 868 153 , 460 999 
1961 153,417 153,595 1,001 
1962 153,800 152,666 993 
1963 153,100 155,500 1,016 
1964 149 , 300 143,150 959 
1965 153,150 146,720 96 0 
1966 156,710 145,002 925 
1967 159,850 152,180 950 
1968 136,040 112,912 830 
1969 146,562 136,703 935 
1970 136,230 125 , 374 920 
1971 138,535 122,225 880 
1972 134,910 120,080 890 
1973 136,095 122,635 90 1 
1974 137,825 127,364 924 
1975 133,640 126,324 945 
1976 133 , 925 127,497 952 
1977 115,124 115,385 1,002 
1978 103,610 104,060 1,008 
1979 96,229 102,060 1,061 
1980 68,622 77,142 1,124 
1981 102,263 118,551 1,159 
1982 84 , 352 100,800 1,195 
1983" 69,340 75,056 1,084 
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T a b l e  4.29 Domestic Wheat L e v e l  
A d j u s t e d  by  r e g r e s s i o n  
s t a r t i n g  y e a r  91 2 
m i d d l e  y e a r  979 
l a s t  y e a r  1,046 
Growth rates  
a n n u a l  p e r c e n t  0.63 
p e r c e n t  i n  t h e  p e r i o d  14.70 
1 3 3  
5 C o n c l u s i o n s  
I n  t h e  1 9 7 0 ~ ~  t h e P e r u v i a n  g o v e r n m e n t  a s s i g n e d  p r i o r i t y  t o  
t r a n s f e r  of l a n d  t e n u r e .  A g r i c u l t u r a l  r e s e a r c h  a n d  e x t e n s i o n  
were r e l e g a t e d  t o  a s e c o n d a r y  role .  So b o t h  g o v e r n m e n t  a n d  
p r i v a t e  r e s e a r c h  f a c i l i t i e s  l o s t  p r o p e r t y  a n d  s c i e n t i s t s ,  w h i c h  
s e t  b a c k  t h i s  work  s u b s t a n t i a l l y .  
The l a n d  t e n u r e  s t r u c t u r e  e s t a b l i s h e d  by t h e  a g r a r i a n  reform 
i n  t h e  s e v e n t i e s  u n d e r w e n t  new c h a n g e s  s t a r t i n g  i n  1 9 8 0 ,  w i t h  a 
t r e n d  t o  s u b d i v i d i n g  a s s o c i a t i v e  e n t e r p r i s e s .  
The s t r u c t u r e  of  t h e  g o v e r n m e n t  a g r i c u l t u r a l  s ec to r  r e s u l t s  
i n  many r e g i o n a l  i n s t i t u t i o n s ,  w i t h  n o  u n i t y  of  command. T h e r e  
i s  v i r t u a l l y  n o  p l a n n i n g  o r  c o o r d i n a t i o n  o f  a c t i v i t i e s  among 
t h e s e  i n s t i t u t i o n s ,  a n d  b e c a u s e  o f  l a c k  o f  c o n s i s t e n c y  i n  a g r i -  
c u l t u r a l  p o l i c y  and  a s m a l l ,  i n e f f e c t i v e  p l a n n i n g  s y s t e m ,  each 
i n s t i t u t i o n  s e t s  i t s  own p r i o r i t i e s  i n d e p e n d e n t l y  f r o m  t h e  
p r o g r a m s  of o t h e r  i n s t i t u t i o n s .  The poor  o r g a n i z a t i o n  o f  t h e  
g o v e r n m e n t  a g r i c u l t u r a l  s ec to r  p r e v e n t s  c l e a r  a s s i g n m e n t  o f  
r e s p o n s i b i l i t i e s .  
Up t o  1 9 8 0 ,  a g r i c u l t u r a l  p r i c e  c o n t r o l s  had  a n e g a t i v e  
i m p a c t  on  o u t p u t .  B e g i n n i n g  t h a t  year ,  a p r i c e  d e c o n t r o l  p o l i c y  
was  i n i t i a t e d ,  b u t  t h e  g o v e r n m e n t  c o n t i n u e d  t o  p a r t i c i p a t e  i n  
s e t t i n g  t h e  p r i c e s  of some p r o d u c t s ,  s u c h  a s  r i c e ,  m a i z e  and  
wheat .  
Food i m p o r t s ,  p a r t i c u l a r l y  whea t  a n d  m a i z e ,  have  b e e n  
r i s i n g ,  a n d  i f  t h e  p r o d u c t i v i t y  o f  t h o s e  commodi t ies  c o u l d  be i n -  
c reased ,  b o t h  wou ld  h a v e  a n  e x t e n s i v e  a n d  e n s u r e d  domes t i c  
m a r k e t .  
I n t e g r a t i o n  o f  r e s e a r c h  a n d  e x t e n s i o n  s e rv i ces  i n  1 9 8 0  and  
t h e  s t a r t u p  of p r o d u c t s  p r o g r a m s  i n  1 9 8 2  h a v e  l a i d  t h e  g r o u n d w o r k  
f o r  a recovery  i n  a g r i c u l t u r a l  r e s e a r c h  a n d  e x t e n s i o n  services .  
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The c l e a r  a s s i g n m e n t  o f  p r i o r i t i e s  t o  f i v e  c o m m o d i t i e s  
( r i c e ,  p o t a t o e s ,  maize ,  w h e a t  and  g r a i n  l e g u m e s )  a n d  t h e  
r e l a t i o n s h i p  e s t a b l i s h e d  w i t h  t h e  i n t e r n a t i o n a l  c e n t e r s  i s  
f a c i l i t a t i n g  r a p i d  t r a i n i n g  o f  s c i e n t i f i c  p e r s o n n e l  a n d  u s e  of 
t h e  g e n e t i c  f i n d i n g s  of i n t e r n a t i o n a l  c e n t e r s .  T h i s  i s  s a v i n g  
P e r u  many y e a r s  of s c i e n t i f i c  work a n d  i s  m a k i n g  p o s s i b l e  a 
s p e e d y  recovery from t h e  s e t b a c k  of t h e  s e v e n t i e s .  
R e s u l t s  i n  d e v e l o p i n g  d i sease-  o r  w e a t h e r - r e s i s t a n t  va r i e -  
t i e s  have  b e e n  e x c e l l e n t ,  b u t  new p r o b l e m s  a r e  a r i s i n g ,  s u c h  a s  
d e f i c i e n c i e s  i n  m a r k e t i n g  i n p u t s  a n d  s e r v i c e s ,  market u n c e r t a i n -  
t i e s  b e c a u s e  p r o d u c t s  a r e  d i f f i c u l t  o r  c o s t l y  t o  s t o r e ,  l a c k  o f  
a g r i b u s i n e s s e s ,  e tc .  T h e s e  f a c t o r s  a r e  b e c o m i n g  t h e  major  con-  
s t r a i n t s  f o r  i n c r e a s i n g  p r o d u c t i o n ,  a n d  t h e r e f o r e  m u s t  be g i v e n  
p r i o r i t y ,  i f  r e s e a r c h  f i n d i n g s  a r e  t o  b e  e f f e c t i v e l y  u t i l i z e d .  
I n  c o o p e r a t i o n  w i t h  t h e  i n t e r n a t i o n a l  c e n t e r s ,  domes t i c  p r o -  
g r a m s  h a v e  c o n d u c t e d  t r a i n i n g  t h a t  h a s  d e v e l o p e d  b a s i c  research 
teams i n  a s h o r t  time f o r  t h e  p r o d u c t s  o f  t h e  v a r i o u s  p r o g r a m s .  
I d e n t i f i c a t i o n  o f  t h e  p r o b l e m s  t h a t  p r e v e n t  u s i n g  tech-  
n o l o g i e s  a n d  i n c r e a s i n g  p r o d u c t i o n  shows t h e  n e e d  t o  t a k e  a c t i o n  
on t h e  p r o b l e m  t h a t  i s  t h e  m a i n  p r o d u c t i o n  c o n s t r a i n t .  C o n t i n u e d  
r e s e a r c h  on  y i e l d  o r  d i sease  r e s i s t a n c e  i s  p o i n t l e s s  i f  t h e  ma in  
p r o b l e m  i s  p o o r  seed d i s t r i b u t i o n  o r  p o o r  p r o d u c t  m a r k e t i n g .  F o r  
t h a t  r e a s o n ,  t h e  N a t i o n a l  P r o d u c t  P r o g r a m  s h o u l d  n o t  be c o n f i n e d  
t o  r e s e a r c h  a n d  e x t e n s i o n  s e rv i ces ,  b u t  s h o u l d  cover  a l l  a s p e c t s  
of p r o d u c t i o n :  i n p u t s ,  s e r v i c e s ,  p r o d u c t i o n ,  m a r k e t i n g  a n d  c o n -  
s u m p t i o n .  The  s o l u t i o n  of p r o b l e m s  w i t h  t h e  g r e a t e s t  i m p a c t  o n  
i n c r e a s i n g  o u t p u t  s h o u l d  b e  g i v e n  p r i o r i t y .  Since t h e s e  f a c t o r s  
a r e  n o t  s t a t i c ,  a m e c h a n i s m  f o r  t i m e l y  i d e n t i f i c a t i o n  o f  p r o b l e m s  
i s  e s s e n t i a l  t o  c h a n g e  p r i o r i t i e s  of r e s o u r c e  a l l o c a t i o n  a n d  
a v o i d  r o u t i n e l y  c o n t i n u i n g  a c t i v i t i e s  t h a t  n o  l o n g e r  h a v e  h i g h  
p r i o r i t y .  
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5.1 Rice 
I R R I  and C I A T  have  made i m p o r t a n t  c o n t r i b u t i o n s ,  e s p e c i a l l y  
I R R I ' s  g e n e t i c  m a t e r i a l  and C I A T ' s  a c t i v e  work i n  t r a i n i n g ,  co-  
o r d i n a t i o n  and a d v i s o r y  services.  Peru  h a s  been  c o n d u c t i n g  re- 
s e a r c h  on r i c e  s i n c e  t h e  t h i r t i e s .  T h e  I R  v a r i e t i e s  a r r i v e d  i n  
1966,  and y i e l d s  q u i c k l y  doub led  t h o s e  o f  d o m e s t i c  v a r i e t i e s .  
S t a r t i n g  i n  1980,  C I A T  began i n t r o d u c i n g  s t r a i n s  o f  t h e  C I C A  
s e r i e s ,  which a r e  s t i l l  u n d e r  o b s e r v a t i o n .  I n  1983,  d i s s e m i -  
n a t i o n  was begun of t h e  V i f l o r ,  T a l l a n  and Huarangopampa v a r i e -  
t i e s ,  which a r e  h i g h - y i e l d ,  have  a g r e a t e r  m i l l i n g  y i e l d ,  b e t t e r  
r e s i s t a n c e  t o  b l a s t  and t h e  c h i n c h  bug (Ch inche  S o g a t a ) ,  e a r l y  
m a t u r i t y  and r e s i s t a n c e  t o  lodg ing .  The r i c e  p o l i c y  h a s  h e l p e d  
t o  p romote  t h e  use of  new v a r i e t i e s  b e c a u s e  o f  t h e  c e r t a i n  m a r k e t  
f o r  them, t h e i r  h i g h  r e l a t i v e  p r i ce ,  t h e  t e c h n i c a l  a s s i s t a n c e  and 
c r e d i t  p r o v i d e d ,  and o r g a n i z a t i o n  o f  f a r m e r s .  However, s u b s i -  
d i z e d  r i c e  s a l e s  a n d  d e l a y s  i n  p a y i n g  f a r m e r s  f o r t h e i r  r i c e  h a s  
meant a h i g h  s o c i a l  c o s t  f o r  t h e  s o c i e t y  a s  a whole.  
5.2 Maize 
T h e r e  a r e  now two ma ize  p rograms ,  o n e  a t  t h e  N a t i o n a l  
A g r a r i a n  U n i v e r s i t y  and one  a t  I N I P A ,  r e s u l t i n g  i n  d u p l i c a t i o n  o f  
e f f o r t s  and l a c k  o f  m u t u a l  s u p p o r t .  C I M M Y T  c o o r d i n a t e s  t h e  two 
p rograms ,  and s u p p o r t s  t h e m  w i t h  g e n e t i c  m a t e r i a l ,  a d v i s o r y  
s e rv i ces  and t r a i n i n g .  Modern g e n e t i c  improvement  began i n  P e r u  
i n  1943 and was i n t e n s i f i e d  i n  1953 w i t h  t h e  e s t a b l i s h m e n t  o f  t h e  
C o o p e r a t i v e  Maize Resea rch  Program a t  t h e  N a t i o n a l  A g r a r i a n  
S c h o o l ,  i n  c o o p e r a t i o n  w i t h  t h e  M i n i s t r y  o f  A g r i c u l t u r e  and t h e  
R o c k e f e l l e r  Foundat ion .  I n  1954,  C I M M Y T  began t o  p r o v i d e  
s u p p o r t  w h i c h ,  d e s p i t e  t h e  a g r a r i a n  r e f o r m ,  was i n t e n s i f i e d  i n  
t h e  1970s.  E a r l y ,  h i g h - y i e l d  v a r i e t i e s  a r e  a v a i l a b l e  f o r  t h e  
1984/85 c r o p  yearc  b u t  s e e d  d i s t r i b u t i o n  and  t e c h n i c a l  a s s i s t a n c e  
a r e  poor .  
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5.3 P o t a t o e s  
A s  i n  t h e  c a s e  o f  m a i z e ,  t h e r e  a r e  t w o  p r o g r a m s  f o r  
p o t a t o e s ,  one  a t  t h e  N a t i o n a l  A g r a r i a n  U n i v e r s i t y  and  t h e  o t h e r  
a t  I N I P A ,  b u t  t h e y  m a i n t a i n  good c o o r d i n a t i o n  w i t h  e a c h  o t h e r  a n d  
have  t h e  a s s i s t a n c e  and s u p p o r t  of C I P .  To d a t e ,  C I P  h a s  pro-  
v i d e d  o v e r  8,000 germplasm l i n e s  and h a s  t r a i n e d  a s u b s t a n t i a l  
number o f  p r o f e s s i o n a l s  f o r  b o t h  programs.  The main d i f f i c u l t i e s  
i n  a p p l y i n g  r e s e a r c h  f i n d i n g s  a r e :  poor  s e e d  m a r k e t i n g ,  l a c k  o f  
c r e d i t  f o r  t h e  h i g h - c o s t  i n p u t s  r e q u i r e d ,  and  p o o r  m a r k e t i n g  Of 
t h e  o u t p u t .  
5 .4  Beans 
Because  o f  nematode  and mosa ic  v i r u s  i n f e s t a t i o n s ,  y i e l d s  o f  
1,015 kg/ha i n  1960 have  plummeted t o  697 kg  i n  1984. Mosaic- 
r e s i s t a n t  v a r i e t i e s  w i t h  y i e l d s  o f  o v e r  2,000 kg/ha  w i l l  b e  re- 
l e a s e d  t o  f a r m e r s  t h i s  year .  Pr ice  f reezes  f o r  4 y e a r s  h a v e  
u n d o u b t e d l y  impeded f u r t h e r  s t u d i e s  and p r o d u c t i o n  o f  beans .  
5.5 Wheat 
The N a t i o n a l  A g r a r i a n  U n i v e r s i t y  and I N I P A  b o t h  have  w h e a t  
p rograms ,  b u t  t h e y  a r e  n o t  p r o p e r l y  c o o r d i n a t e d .  C I M M Y T  s u p p o r t s  
b o t h  p rograms ,  b u t  g i v e s  much more s u p p o r t  t o  I N I P A .  C I M M Y T  sup-  
p o r t  h a s  made i t  p o s s i b l e  t o  o b t a i n  exce l len t  v a r i e t i e s  i n  a 
s h o r t  p e r i o d ,  b u t  a p o l i c y  p r o v i d i n g  m a r k e t  s e c u r i t y  f o r  w h e a t  
g r o w e r s  is e s s e n t i a l .  
. 
